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GHAprSR - I 
INPRODUCriON 
L. NAruRE OF THE PROBLEM : In t he Thar D e s e r t t h e amount o f 
r a i n f a l l i s low and e x t r e m e l y u n c e r t a i n i n o c c u r e n c e . The 
low amount o f r a i n f a l l and h i g h d o g r e e of i t s v a r i a b i l i t y 
r e n d e r t h e w a t e r r e s o u r c e i n a d e q u a t e f o r s u b s i s t e n c e f a r m i n g . 
Moreover^ i r r i g a t i o n f a c i l i t i e s a r e a l s o v r r y meagre and 
l o c a l i s e d . The cro^)S o i t o n s u f f e r from p a x ' t i a l t o c o m p l e t e 
t a i l u r e due t o d e f i c i e n t s o i l m o i s t u r e . I n t h e waKe of lov; 
and u n c e r t a i n r a i n f a l l w i t h absence o r i r r i g i t i o n i a c i l i t i o s 
t h e p r a c t i c e o f w a t e r h a r v e s t i n g would n o t o n l y be a bonus 
b u t an i n e v i t a b l e need l o r an as i ;ured and r tc fb le c r o p pLOductic^n, 
i n t h e s e r e g i o n of g r e a t w a t e r d e f i c i t t h e t e c h n i q u e 
of w a t e r h a r v e s t i n g i s e x t r e m e l y s i g n i f i c a n t . Water h a r v e s t i n g 
may be g e n e r a l l y d e f i n e d a t e c h n i q u e t o r c o l l e c t i n g r a i n 
w a t e r i n a r i d a r e a s from n a t u r a l and man-made s l o p e s . I n 
d e s e r t r e g i o n the t e c h n i q u e o f water h a r v e s t i n g i s u s e f u l 
f o r crop growing, l i ves tocJ^ r a i s i n g and d o m e s t i c water 
s u p p l i e s . 
The s c a r c i t y o f water be ing a l i m i t i n g f a c t o r I n crop 
p r o d u c t i o n , about 45 p e r c e n t o f t h e t o t a l land area ( 3 . 2 lakh 
s q . km.) o f Indian a r i d zone i s sown t o crop a n n u a l l y . ' But 
more than 85 p e r c e n t o f t h e c u l t i v a t e d area i s r a i n f e d and 
s u b j e c t t o t h e v a g a r i e s o f the rnonsoon. The monsoon r a i n s 
are inadequate and uncer ta in which cause p a r t i a l o r complete 
f a i lu re of the crops leading to recurr ing scarc i ty and even 
famine. I t i s a ser ious and recurr ing problem of the ar id 
region. The problem can be solved through the technique of 
water harves t ing. Apart from the use of t h i s water by human 
and l ivestock population in area where other resources of 
water such as ground water are not eas i ly avai lable for the 
purpose of i r r i g a t i o n . 
< \^bout 62 percent of the t o t a l ar id zone in India l i e s 
in ..'cstern Rajastnan, which cornj;:ierises t o t a l geographical area 
of 2,Ub^751 sq.i'iio, and s i tua ted in the north-western p a r t s 
of the country. The t o t a l population in 19B1 census i s 13,399,^40 
persons'^r ^^ t h i s region of eleven d i s t r i c t s of western 
i^ajasthan. The densi ty of population i s 87 persons per sq.km. 
This va r i e s from 6 persons / sq.^cm, in j a i sa lmer to 201 persons/ 
sq.i^m. in jhunjhunu, which i s the high in ar id land ecosystem 
(Table ^ 1 ) . Western Rajasthan comprises the d i s t r i c t s of 
Barraer, Bikaner Churp^Ganganagar, Jaisalmer, j a l o r e , Jhurjjhunu, 
jodhpur, Nagaur, Pal i and s ika r shown in Fig, 1. There a re 
several acute problems in t he technique of water harves t ing . 
The low average precip . i ta t ion of 350 mm, i s conditioned by 
i t s frequent e r r a t i c d i s t r i b u t i o n from season to season. 
A high so la r incidence of 450 t o 5Q0 c a l o r i e s per sq. cm. 
%,m Cjensus of India, Rajasthan se r ies 18, 1981 
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per day and wind ve loc i ty of 10 to 2 0 J<m/hour r e su l t i ng high 
p o t e n t i a l evapotranspiration ot average 6 rnn\/day and conse-
quent high mean a r i d i t y indf?x of 7^ percent . 
PAiiLii' 1 : i-'Oi'U.-.-'^riOw J I S r i ^ i B u r i C e J .'MD DENSITY 
D i s t r i c t s Geographical area Population Density 
(sq.l^an) (1981) (sq.icm) 
Barmer 
B i k a n a r 
Churu 
G a n g a n a g a r 
j a i s a l m e r 
j a l o r e 
J h u n j h u n u 
J o d h p u r 
N a g a u r 
P a l i 
S i k a r 
T o t a l 
2 o , 367 
2 7 , 2 4 4 
1 6 , 8 3 0 
2 0 , 6 3 4 
3b, 401 
1 0 ,560 
5 , 9 2 8 
2 2 , 5 8 0 
1 7 , 7 1 8 
12 , 387 
7 , 3 3 2 
2 0 8 , 7 5 1 
1 ,11 3, 82 3 
84 0, 059 
1 , 1 7 6 , 1 7 0 
2 , 0 1 4 , 4 7 1 
2 39,137 
902 ,649 
1 , 1 9 3 , 1 4 6 
1 , 5 6 0 , 9 3 3 
1 , 6 2 4 , 351 
1 , 2 7 1 , 8 3 5 
1, 37 3, 066 
1 3 , 399 ,640 
39 
31 
7 0 
9 8 
6 
8 5 
2 0 1 
72 
92 
1 0 3 
178 
87 
Source : Census of India, Rajasthan s t a t e , s e r i e s No, 18, 1931, 
The ground water resources of t h i s region are very 
poor over la rge areas in the Indian deser t , water t ab le l i e s a t 
a depth o t more than 200 f t . from the ground surface'^ and 
absence of perennial r i v e r s . So there i s s c a r c i t y of surface 
2 . Vernia, R.D. "Wat^r s t r a t e g i e s for western Rajasthan," In 
Resource Management in Dryland edited : Mensching, H.G. and 
Sharraa, R.c. New Delhi, 1984 pp.73»75. 
5 
water* Sbils mostly sandy with organic matter, content of 
0,1 t U.45 percent , high i n f i l t r a t i o n r a t e lUO mm per hour 
has been assesed in many sandy areas o± Barmer, EiKaner and 
Ja isa imer , This indica tes towards the high deep perca la t ion 
losses ot s o i l moisture . There i s a lso poor moisture storage 
capacxty 1U0-12U mm in about 1 metre so i l p r o f i l e . 
The present study of ^^e t i a l Analysis of Water Harvesting 
p o t e n t i a l in Thar Deset i s based on the study of types of 
landforms, slope analys is , so i l . texture , c l imat ic conditions 
spec ia l ly amount and in t ens i t y of r a in f a l l and i t s f e a s i b i l i t y 
on d i r t e r e n t crops through the technique ot water harves t ing . 
On dry land ot western Rajasthcin, sandy s o i l s of 
inherent ly low t e r t i l i t y and poor wat<-r holding capacity on the 
one hand and low and e r r a t i c r a i n f a l l on o ther hand, seem 
to be responsible tor low and Unstable crop y i e l d s . For s t a -
b i l i s i n g crop production, the choice of crops and the i r 
v a r i e t i e s which a r e e f f ic ien t u t i l i z e r s of l imited r a i n f a l l 
and stored so i l moisture should be the basic approach. 
With the view to finding out the comparative efficiency 
ot v a r i t i e s , v iz , pear l mi l le t , seasamum and Kharif pulses 
p a r t i c u l a r l y mung, gaur and moth a re adopted to the exis t ing 
condit ions of low so i l t e r t i l i t y and moisture s t r e s s . In 
p a r t i c u l a r shor t duration - quicK ripening v a r i t i e s have quite 
often averted the loss o t harvest in precar ious monsoon. 
6 
2. RgVIE.V OF THE tVORR PONS : Although water harvesting on s c i e n t i f i c 
and systematic l i nes has been p rac t i ced recen t ly never the less 
water harvest ing i s an ancient technique to provide water 
for small ag r i cu l tu ra l operat ions, l ivestock use or domestic 
needs ( Evenari, Shanoon, Tadmor and Aharoni, 1961). This 
technique was probably Khown to farmers in the middle eas t , 
Soutnem Africa and iMorth African Desert some 4,000 years ago. 
Howeverjin India t h i s technique i s believed to have been 
prac t iced for about 700 to 900. years. In e a r l i e r times farmers 
use to c l ea r the h i l l s ides to increase r a in f a l l runoff and 
diver ted the runoff watrr to cul t ivated f ie lds in the va l leys 
or low lying a reas . Although s c i e n t i f i c revival of water 
harvest ing technique began in early 1930' s most of the cons-
t r u c t i v e a c t i v i t y did not began un t i l the l a te 1950's . 
Since 1950's considerable i n t e r e s t has been revived 
in developing more e f f i c ien t use of surface water in the 
a r id lands* largely prompted by accomplishments in JSJagev 
d e s e r t . There are six general p rac t i ces associated with 
•a 
surface water management in arid areas . 
(1) Harvesting water by concentrating surface runoff from 
a l a rge r catchment on to a smaller co l l ec t ion area to 
3. Thames, J .L . and Fischer, J.w. "Management of water 
resources in arid land" in Arid Land Ecosystem. Vol.2, 
Sditedj Goodall, D.W, and Perry, R.A, Cambridge University 
Press , . .1981 p . 520. 
produce ag r i cu l tu ra l crops, torage and v^ater for domestic 
and l ivestock use. 
2. Ut i l i s ing the per iod ic flows of ephemeral streams for 
wat^r s.orssding. 
3. Maintaining rain water where i t f a l l s for on s i t e use 
by vegetation to improve the product iv i ty of range lands. 
4. Modifying the vegetat ion or watershed ar^as to improve 
water y ie lds . 
5. Erosion control 
6. evaporation con t ro l . 
Thougri the term 'water naJTvesting was problatoly used 
f i r s t by Geddes in 1973 > wno defined water harvesting as the 
"co l l ec t ion and storage of farm waters e i t h e r runoff o r 
c>»eck flow, for i r r i g a t i o n use". Myers in 1975, modified t h i s 
t o "the p rac t i ce of co l l ec t ing water from an area t rea ted 
4 t o increase runoff from r a i n f a l l and snow melt. 
In region of gr^at water d e f i c i t the technique of 
water harvest ing i s extremely s igni f icant for crop growing, 
livestoci^ ra i s ing and domestic water supp l i e s . The importance 
of water harvesting was well recognised by the early workers 
4 . HoliicK, H,, •'water harvesting in Arid lands," in Sci.Rev.. 
pn Arid zone Research Vol, V, Edited : Mann, H,S, Sc ien t i f i c 
Publishers, Jodhpur,~1982, p . 173. 
8 
Michael, iy66 and DaKshina Murti, 1973. A good deal of work 
h.as been pursued on agronomic and hydrological p rac t i ces 
in water harves t ing, A number of pulses , ce rea l s , o i l seeds 
have been experimented on d i t f s r e n t surface water resources . 
Much of t h i s l i t e r a t u r e i s found in Annals of Arid zone, 
Indian Fanning and Indian Journal of Agricul tural science, 
Kollar (1967),Dauly (197U), Parsad (1973), Singh (1973) Mann 
(1975) ,Chaudhri (1980), Sharma (1981), c n a t t e r j i and Vengani 
(19d5) are tew amongest notaole cont r ibutors t© agronomic and 
hydrological researchs in t n i s f i e ld . 
The Success ot v;ater harvesting depends upon the s ize , 
slope length, so i l tex ture and plant population of the region, 
Linsley et d l . 195b, H i l i e l 1967; Evenari et a l , 1971; Yadav 
e t a l . 1974; Nat. Acd. Sci , 1978; and Singh 1985. 
In water harvest ing technique c l imat ic elements such 
as r a i n f a l l and temperature play an important r o l e . Normal 
values of po ten t i a l evapotranpiration were estimated using 
Panman* s 1948 formula and weekly wat^r balance was computed as 
per (Thortnwaite and Mathuiv, 1955). The r a t i o of the actual 
evapotransplration to the po t en t i a l evaporat ionspirat ion 
termed as index of moisture adequacy (Ima.) (Subrahmanyan 
et a l . , 1963) was weekly estimated from the water balance 
da ta . Drought i s the unique feature of western Rajasthan 
work on the incidence and spread of droughts in the region 
by (Ramakirshna and Sastry,1980; Sastry and Ramaxirshna, 
1982; Sastry and Walakar, 1982; are helpful in understand 
and analysing the po t en t i a l s of water harvest ing. 
There are d i f f e ren t water harvest ing techniques 
(jj^raisar, 1975) such as (a) Natural imprevious surface 
(b) Land a l t e r a t i on (c) Chemical so i l t reatments and (d) 
5 
ground covers. In western l^ajasthan two types of water 
harvest ing systems are prevalent , Inter-rov,/ and i n t e r - p l o t 
water nairvesting Anonymous 1975; Yadav, 1976; Mann, 1981; 
Dauiay and Singh 1984; have done work on these systems. 
Inter-row water harvest ing i s more benef ic ia l than i n t e r - p l o t 
water harvesting (Yadav 1976), 
Simple eairth compaction i s sometimes more effect ive 
Phis t^Ghniqua Wds uspd in ear ly times in Kiddle E^st .Firth, 
1975 reported recent success using s imi la r method in Australia, 
Chemicals are receiving increased a t ten t ion as 
means of improving eff iciency of runoff from areas tha t have 
undergone machenical treatment (Myers and Fras i r , 1969, 
Myers, 1973 and Fuchring, 1975) have evaluated a number of 
ma te r i a l s for ground cover water co l l ec t ion , hydrophobing the 
5 . Thames, J .L . and Fisher, j .M. Op, c i t . pp. 302-321. 
l O 
so i l , improving wat,-=r storage and reducing seepage r3nd 
evaporation losses . Evaporation i s a ser ious problem of 
water loss from excavated storage p i t s . Plystyren raf t have 
oeen developed to cont ro l ' s, (cluff, 197^^. Several o ther 
tecnniques in reduction of evaporation losses from 20 to 
50 percent (cooley and cluff 1972, cooley 1973) have been 
persued. But a l l these treatments are very cos t ly and poor 
farmers in the Thar Desert can not afford them. 
Some couiparatiN/e s tud ies of water costs resu l t ing from 
d i f fe ren t catchments, treatments have been made (Hollick, 
19743, Fras ier , 1975a,b). There i s a general agreement t h a t 
concrete, corrugated i ron, butyl rubber and aspha l t / f ibe r 
g la s s arc r e l a t i v e l y expensive. Sprayed -. asphalt , wax and 
gravel covered with p l a s t i c . Land c lear ing , smoothing and 
compaction give the lowest uiiit water c o s t s . 
Central Arid Zone Research I n s t i t u t e conducted an 
experiment at jodhpur in 1972-75 to increase yield of water 
from catchments by using various water proofing matorials . 
janta emulsion followed by sodium carbonate spray has been 
7 
found best tor generating maximum runoff (bl percent.) 
6. j iuff , C.B. "Evaporation reduction investigation relating 
to small reservoirs," Ariz. Aar. Exot. Sta. Tech. Bull . 
177 U.S.A. pp. 2-4 . 
7. central Arid Zona Research Inst i tute "Annual Report" 
1975, pp. 66-70. 
11 
The CI ops yive a good yield by generating runoff, 
from microcatchments to adjacents 'run on' s t r i p s (Hi l le l and 
Kawit;^ , 19bo), Fairbour and Gardner, 1974 reported tha t in 
micro-water sheds hydrophobic spray over slopes reduced 
evaporation. Yadav, 1976 has reported increase in the water 
a v a i l a b i l i t y on the 'run on' s t r i p s by col lec t ion of runoff 
from catchments. 
Though runoff yield under micro catchment water 
harvest ing system in hot arid regions i s a function of the 
i n f i l t r a t i o n capacity of the basin, which in turn depends 
upon the r a i n f a l l depth and in tens i ty (Sagi, 1969 Evenarl 
et a l . 1971; Dunin, 1976; Nat. Sci. Acad., 1978). 
During the l a s t two decades runoff concentration 
or runoff farming has been subject of considerable research 
for increasing crop production in dry lands , 'Evenar i e t a l . 
1971; Rawitz and Hi l l e l 1974; Muddak and Singer, 1977; Preek, 
1977; Nat. Acad. Sci . 1978 and Yadav et a l . 1978. 
Xhere are several considerat ions in favour of the 
se lect ion of deep-rooted perennial and drought resistant 
crops and trees under water harvesting (Kanitkar, 1968; 
H i l l e l , 1969; Singh, 1980; Gupta and Taiyab 1984; Qureshi,1986) 
8. Singh, S>,D. "Potential of water harvesting in dry region." 
Annals of Arid "zone. 24(1), 1985 pp. 15-16. 
12 
Hort icu l tu ra l crops could be very Important in ar id 
and semi ar id regions of the Thar Deser t . In Nagev deser t 
where r a i n f a l l i s 5U-.1U0 mm good crop of peaches, apr icot , 
9 pomegranate e t c . are produced with water harvest ing tecnnique 
(EVenari, 1971) - Under the r a i n f a l l pat tern of the Thar Desert, 
f ru i t s l i k e , ber, pomegranate, guava, cus t a rd apple e t c . 
have po ten t i a l of production with runoff concentrat ion. 
(PareeK, 1974; Amin 1976; chundat and Srivastava, 1980; 
Sharma e t a l . , 1982; Singh, 1984). 
In recent years t h i s technique has been widely studied 
by Agr icul tura l Service of U.S.A. in grea t p la ins arid area, 
reduction in i n f i l t r a t i o n ra tes and subsequent increases 
in runott (Cluff, Dutt, Ogden and s t roch l l i en , ly71) and in 
o ther pa r t of the world l i k e Nagev Desert in Middle East 
(Evenari e t a l . 1971) and in Western Aus t ra l ia (Carde, 1970), 
These s tudies have been made for both domestic and l ives tock 
water supplies and for ag r i cu l tu ra l production . 
In India not much research work has been done on 
watsr harvast ing and generating irunoff co l lec t ion . Research 
work conducted at cen t ra l Arid Zone Research I n s t i t u t e , jodhpur 
an experiment conducted on 54 sq.m. catchment area with 5 
percent Slope in ber has given the best r e su l t (Singh, 1984), 
S.Singh H,P. et a l , water harvesting for the production 
of fruit crops in Arid a r ea s . " Paper presented at the 
workshop on Arid zone frui ts , held at university of Udaipur. 
From July 8 to 10, 1983. 
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With the sustained e t fo r t s of research i n s t i t u t e s , 
such as cen t ra l Arid zone Research I n s t i t u t e (CAZRI) Jodhpur, 
Indian Agriculture Research I n s t i t u t e (lARI), New Delhi 
and In te rna t iona l crop research I n s t i t u t e for semi ar id 
Tropics, Hyderapad, the runoff farming in India i s assured 
of powerful support. Further inves t iga t ions are in progress 
to maximize the eff iciency of the catchments and develop 
e f f i c i en t method of s torage and recycling of harvested water, 
3, H2£H0L>0h0GY : The water harvesting p o t e n t i a l s in the Thar 
Desert have oeen analysed on regional s c a l e . The slope analysis 
has been attempted to find the regional d i f f e r e n t i a l of water 
harvest ing p o t e n t i a l . In addition to i t the so i l c h a r a c t e r i s t i c s 
have been studied to find cor re la t ion between the i n f i l t r a t i o n 
c h a r a c t e r i s t i c s and water harvesting capaci ty. The nature 
and amount of r a i n f a l l have also been enquired to e s t ab l i sh 
the re la t ionsh ip between r a i n f a l l amount and scope of water 
harves t ing . Lastly, the s ize of land holdings have been 
looked in to seek a re la t ionsh ip with the water harves t ing . 
I t has been seen that in areas of r e l a t i v e l y high r a i n f a l l , 
higher degree of slope, low i n f i l t r a t i o n r a t e s of the s o i l and 
smaller s i ze of land holdings the catchment area in the water 
harvest ing system would be smaller in r e l a t i on of command 
a rea . This situati(,in, however, would be feasible in the eas tern 
d i s t r i c t s of jhunjbunu, Slkar, Pa l i and j a l o r e . On the o ther 
hand in t he western par t of the Thar Desert the catchment 
14 
to command r a t i o of water harvesting would be less favourable. 
Data on the above aspects has been collected from 
-.>ublj-sh6?d and unpublished sources of the Central Arid zone 
research i n s t i t u t e jodhpur, vVestern ilajasthan incorporating 
11 arid d i s t r i c t s , 64 sub un i t s called Tehs i l . The study i s 
undertaKen on primary and secorjdary data on field observations 
and s t a t i s t i c a l records both published and unpublished. Published 
data from various adminis trat ive and technical agencies. 
Census data and d i s t r i c t s hand books have been used. Unpublished 
data on cliitiatic and topographical analys is has been used in 
l a i r i y l^irye number. 
The r.tudy has been pursued at d i s t r i c t l eve l . Rcgion-
ai izat i i )n i s the main approach ol tho study, th i s study is 
aimed at maKing the t o t a l i t y oi view through geograpnical 
syn thes i s . Spat ia l dimension of meteorological data i s the 
bas i s of regional c l a s s i f i c a t i o n . 
The nature and extent of runoff basins has been 
s tudied on the bas is of slope analysis of the catchment. 
The mean monthly i n t e n s i t y and v a r i a b i l i t y of r a in f a l l and 
p o t e n t i a l evapotranspiration data for the period of 19U1-1980 
has been taken to find the harvest generating capac i t ies 
of rain spe l l and t e r r a i n a t d i s t r i c t l e v e l . These indices 
are ta^en tor d i f fe ren t rab i o r winter crops and Kharif or 
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summer crops which have been worked out t o r e l a t e with the 
nature and in t ens i ty of the problem in cropping season. 
In additiorj to r a i n r a l l data on water a v a i l a b i l i t y 
per iods have been examined t o know the moisture s ta tus of 
unit area during the summer monsoon t o ident i fy the span 
of humid, moist and sub moist periods during the rainy 
season. These r a i n f a l l data would help in runoff co l lec t ion 
during th-"^  periods of surplus and recycling during ra in 
d e f i c i t periods as supplimentary i r r i g a t i o n . However there i s 
some l imi t a t ions to thp regional analysis where data on some 
aspects of land use were not ava i lab le . 
The wliole work, i s devided in to five chapters . The 
Jtirst chapter deals with the introduct ion of the problem 
methodology and review of work done, in arid region sca rc i ty 
of water i s a c r i t i c a l problem which can be solved by the 
technique of water harves t ing . There ore several methods 
advocated by e a r l i e r researchers, . 
The second chapter concerns with the importance 
and scope of water harves t ing . There are d i r fe ren t types of 
water harvest ing and storage systems are pract ised in 
d i f f e ren t p a r t s of western Rajasthan t o contuol 
the problem of seepage and evaporation. 
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Third chapter examines the po ten t i a l s of water 
harvest ing in d i f ferent land formso The invest igat ion i s 
based on slope ana lys is , so i l texture and o ther topograpnical 
f ea tu res . The slope analys is has been made in order to examine 
the runoff po ten t i a l s in d i f ferent desert; regions and s o i l 
t ex tu re has been studied to examine the i n f i l t r a t i o n or 
absorption ra tes of rainwater . The general slope and amplitude 
of r e l i e f decreases from east to west. On the bas is of land 
fojcms of western Rajasthan i s devlded in to th ree d i f fe ren t 
region. On the basis of so i l study the wat-^r harvesting 
p o t e n t i a l i s low but va r i en t . The sandy so i l of western region 
have wide pore spaces, therefore , the i n f i l t r a t i o n ra te i s 
high and deep perca la t ion i s also high. On the basis of 
s o i l the re are good, average and poor catchments. 
Fourth chapter deals with the water harvest ing technique 
in d i f fe ren t agroclimatic regions of western Rajasthan. The 
amount and in t ens i ty of r a i n f a l l considerably influences the 
water harvest ing. The average amount of r a i n f a l l in western 
Rajasthan i s low, being 350 mm. On the bas i s of r a i n f a l l 
western Rajasthan i s divided into three d i s t i n c t zones. 
i) Extremely ar id region of west with l ess than 300 mm. 
r a i n f a l l . 
i i ) The ar id region with 300 - 400 mm of r a i n f a l l , 
i i i ) The semi-arid region above 400 mm. of r a i n f a l l . 
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The f if th chapter i s devoted to the water harvest ing 
f e a s i b i l i t y of d i f ferent crops liice cerea ls and pulses , 
vegetables and ho r t i cu l t u r e crops. The crop production 
in these ariaas i s very low, water i s the main l imi t ing factor 
for crop production in these a reas . This can be solved by 
water harvesting techniques as a s u b s t i t u t e to I r r i g a t i o n . 
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CHAPIER - I I 
SCOPfl AND IMPORTANCE OF WATER H/\RVEsTING 
Water n a r v e s t l n g g e n e r a l l y i s defincxJ a s a t e c h n i q u e 
i o r c o i l e c t x n g r a i n w a t e r from n a t u r a l o r man-made s l o p e s 
i n w a t e r d e f i c i t r e g i o n s . The t e c h n i q u e o f w a t e r h a r v e s t i n g i s 
u s e t u l t o r c r o p growing , l i v e s t o c k r a i s i n g and d o m e s t i c u s e . 
In t h e a r i n r e g i o n o f w e s t e r n R a j a s t h a n u n d e r g r o u n d w a t e r 
p o c e n t i a l i s v e r y low. Over t h e l a r g e a r e a w a t e r t a b l e l i e s 
a t d e p t h of more than 2U0 f e e t rrom t h e ground s u r f a c e and 
a t many p l a c e s w a t e r t a b l e i s below 300 t o 400 f e e t . R a i n f a l l 
i s meagre and h i g h l y v a r i a b l e . Even i f a i l i t s l o s s e s t h r o u g h 
e v a p o r a t i j n and deep p e r c o l a t i o n a r e c u r t a i l e d t h e w a t e r 
r e s o u r c e s a r e i n a d e q u a t e tcj meet t n e p l a n t - w a t e r r e q u i r e m e n t s , 
Tne sui-iply o t w a t ^ r t o c rop r o o t z j n e , t h e r e i o r e , hcis to be 
su,,)pliment(?d t h r o u g h w a t e r h a r v e s t i n g s y s t e m in o r d e r t o s t a -
b i l i z e and o p t i m i s e t h e c r o p p r o d u c t i o n . In t h e a b s e n c e of 
i r r i g a t i c n r e s o u r c e s , ground w a t e r r e s o u r c e s and e r r a t i c low 
r a i n f a l l c o n d i t i o n s , t n e r e i s need t o s u p p l i m e n t t h e r a i n f a l l 
d e f i c i e n c y by w a t e r h a r v e s t i n g i n t h e s e a r e a s . 
The t e c h n i q u e of w a t e r h a r v e s t i n g i s v e r y o l d t h o u s a n d s 
of y e a r s ago Naba tean i n h a b i t a n t s o f Nagav d e s e r t a d o p t e d t h i s 
raetnod t o h a r v e s t t h e r a i n w a t e r from h i l l t o t h e a d j a c e n t 
l o w l a n d s . I t i s a l s o an a g e o l d p r a c t i c e i n I n d i a n d e s e x i ; . 
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In many area of ja lsa lmer runoft ag r i cu l tu re i s pract iced 
wnerr un i r r iga ted wheat and mustard during r a b i and o t ten 
bajra during Kharif are being grown in same f i e ld s wnich get 
enricned by the harvested water trom the adjoining catchments. 
Water harvesting technique i s extrt^mely s ign i f ican t 
in the great water d e f i c i t regions . If water a f t e r harvest i s 
used tor crop production tne system becomes runoff farming. The 
runotf farming has been tound to offer p o t e n t i a l i t i e s for 
increasing and s t ab i l i z ing y ie lds , there by lowering the 
risK of crop f a i l u re and saving inputs required for crop 
production. 
In the drought-prone a reas , i t may not only be feas ib le 
but des i rab le to set a portion of land tor water harvesting 
which provides for a pond or tanK or in s i t u , s torage of runoff 
water . The stored water i s used e i t n e r tor human or animal 
consuiiption (TanKa, Nadi in Western Rajasthan) recycl ing for 
crop production during per iods of prolonged drought e i t he r 
a t tne seedling stage or a t the gra in f i l l i n g stage of d l t r e r e n t 
1 
ce rea l crops. 
In recent years t h i s tecnnique has been developed by 
the Agr icul tura l Research Service of U.S.A. m the Great 
Plains of Arid area «nd also in o ther countr ies l i k e Nagev dese r t 
1, Mann, H . s . and Singh, R,P. "Crop production in tne Indian 
ar id 2one"l.n Deser t i f i ca t ion and i t s Control Edited:;« , jaswal , 
P. L., ICAR New Delhi, 1977 p p r ^ i y - 2 2 0 . 
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o f m i d d l e o a s t ana i n wnster r i A u s t r a l i a , In Western R a j a s t h a n 
t h e s c o p e and f e a s i b i l i t y of w a t e r h a r v e s t i n g i s much more t h a n 
o f t e n r e a l i z e d . R e s e a r c h and e x p e r i m e n t s i n w a t e r h a r v e s t i n g 
h a v e y i e l d e d d i i t e r e n t methods of w a t e r management , 
1 . Dlg^FERHNT xMSrHODS OF '>\^ T5R HARv/SSTUNlG : 
Wa te r h a r v e s t i n g t e c h n i q u e r e q u i r e s a p o r t i o n of t o t a l 
a r e a unde r c a t c h m e n t and r e s t u n d e r command. I f r a i n w a t e r from 
t n o s i o p y n a t u r a l c a t c h m e n t i s t o t e r e c y c l e d ^ f a c i l i t i e s f o r 
s t o r a g a a r e n e e d e d . Thus w a t e r h a r v e s t i n g h a s two d i s t i n c t 
b u t i n t i m a t e l y r e l a t e d p h a s e s , each havi i ig s p e c i f i c p r e r e q u i s i t e s , 
In t h e i i r s t p h a s e t h e c a t c h m e n t , n a t u r a l o r man-made i s l e f t 
i n til - r u i t u r a l s t a t e o r c l e a r e d o i f r o o k s (on h i l l s i d e s ) and 
vo e t a t i o n . In t h e second p h a s e , i t can f u r t h e r h a v e grai jsed 
w a t e r w a y s , p o l y t i i e l e n e c o v e r i n g o r hydrox^hobing f o r more w a t e r 
y i e l d , ^ 
The r u n o f f fa rming i s p r a c t i s e d i n a v e r i e t y o f ways, 
b u t t h e r e a r e two b a s i c a p p r o a c h e s which may b e used t o p r o m o t e 
r u n o f r , namely : 
2 . c o o l y , K.R, and Myers, L.E. " E v a p o r a t i o n r e d u c t i o n w i t h 
r e f l e c t i v e c o v e r s " . J o u r . I r r i g a t i o n Dra; inape D i v . ASGE 99 
( I R 3 ) , 1973 , p p - 3 5 5 - 3 5 9 . 
21 
i ) reducing t h e i n f i l t r a t i o n ra te and 
i i ) increasing the hydraulic efficiency of the catchment 
by ground tanning. This includes the modification of such 
parameters as depression storage^ ground slope, slope 
3 
length, drainage network densi ty and channel gra ien t . 
All d i f fe ren t types of water harvest ing techniques 
a re broadly c l a s s i f i ed into two group, 
i ) local v/ater harvesting or na tura l catchment harnessing, 
i i ) Micro catchment or f ie ld water harnessing. 
i ) L(:?cal Water harvesting On natura l Catchment 
This i s induced on the rocK.y and gravel ly catchmentso 
This type ol water harvesting i s mostly prac t i sed i n eas-tem 
d i s t r i c t s ot western i<ajasthan. I t i s a very old technique. 
Inves t iga t ions have revealed t h a t ancient farmers of the 
middle east cleared h i l l s i d e to increase runoff water and b u i l t 
roci^ wails along the contours to co l lec t i t for conveying to t h e 
lowlying f i e l d s . 
This technique requi res the catchment with r e l a t i v e l y 
s teeper slope and i_.oil of low , i n f i l t r a t i o n so t h a t the water 
could be harvested t o the appreciable d i s t ance . The runoff from 
such catchments can be s u b s t a n t i a l l y increased by construct ing 
3 . Hollick, M. "Water harvest ing in a r id lands" op, c i t , , p . l ? ^ . 
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ear then diversion bunds, increasing slope, compacting the 
s o i l Spreading and remming a layer of lime, KanKar or clay 
4 
which r e s u l t in reduction of intaxe r a t e of s o i l . 
An experiment on natural cotchtnent water harvestxng was 
conducted at GAzRI sub-stat ion, in rocKy catchments a t Kailana, 
which i s s i tuated a t a distance of about 10 krtis. from jodhpur 
on Jaisalmer road. I t has an area of 37 Kin. The e levat ion i s 
ranging from 9 00 to 1200 m ana mean slope of 5.7 percent . 
Hero (iiaximuni runoff of 5ci p'^rcent has hem record^^d from the 
a t e r shed with vegetation cover. I t should be bourn^j in the 
inu Uici t Uie watershed wi tii veg-:tacion cover usu-iily records 
inimuiii runofx perc;:ntage. in is uiciy be oecau: e of high iiijiiltra-
t ion r a t e . 
11) >jlcrocaLchiiien L wa^er h^ir-ves tinu or i i e l d water harve.'iting : 
i'his i s generated on man made slope of the cu l t ivab le 
f i e l a s on the sandy p la ins of c e n t r a l and western p a r t of the 
Thar Deser t , if i s fur ther c l a s s i f i ed in to two taypes; i n t e r - p l o t 
and inter-row water harves t ing , 
i a) I n t e r - p l o t wacer harvesting : rh is type of water harvest ing 
t o r ag r i cu l tu ra l use requires a portion of the t o t a l area under 
4 , Pisharoty, p,R. "use of minor i r r i g a t i o n tanks for ru ra l 
water supply,, in study and i^icinaqement of water Resources, in 
Arid and semi Arid Region, edi ted Gupta, s,K. and Sharma,?. 
New Delhi, 1979, p . 495-496. 
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man-made slope, i . e . catchment, and the res t under cu l t iva t ion , 
i . e . , command. The important thing in t h i s technique i s to 
e s t ab l i sh a s u i t a b l e r a t i o between the catchment to command 
a r e a . 
The experiments have been conducted under t h i s technique 
on d i r t e r en t r a t i o s of Cc.tchment t o command area, viz, 3:1, 
2 i l and 1:1 with slope on both side and slope on one side of 
the command a r e a . The treatment on 2:1 r a t i o of catchment to 
comman area has shown s ign i f i can t increase in the yeild (121.3 
5 
percent) over the f la t sown surface. Another treatment had the 
r a t i o of catchment to couimond as 1:1 with slope on both side and 
1:2 slope only one side s tudied°in Fig. 2 „ catchnent t o commond 
area r a t i o 1:1 with slop on both s ides led to e f f i c ien t use 
of moisture and to high y ie lds as compared to one side -
slope shown in t a b l e 3, In one side catchment slope the harvested 
water was found to be nearer t o the slope and lack of water 
towards the for end of the f ie ld , but in both side catchment^, 
water harvesting has been recorded as more uniform. 
5 . Singh^ S,D, ed. a l , "Runorf farming making the best 
aba i l ab l e water ." Indian Farming Vol. XXII, No. 4, 1973 
pp 7-8. 
6, Ib id , p , 8 
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Table - 2 : In t e r -p lo t water harvest ing 
(Mean of two years) 
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Crtehment to commond area 
1:1 (slope on one s^de) 
Ijl (Siope on two side) 
lj2 (slope on one side) 
Control 
Yield of pear l mi l la t 
^q/ha) 
41 D e X 
28.0 
20.8 
18.5 
Source - Daulay H . j . and sigii^ H.P. 1984), 
t") Intor-ro^/ .Veter harvesting : Under t h i s si stem furrow of 
about 30-4 0 cm di^/^ieter^ a l t e rna ted by ridges of 6 0-70 cm are 
laid out by r idge seeder, d t r i g h t angle t o the f inld slope 
as shown j^'ig, 3. This techni^;ue reduces runoff and at the same 
t ime, water i s ci. ncentrated in furrows causing b e t t e r water 
ava i lab i l i tY^ On l igh t s o i l s , t he crops a r e planted in furrows 
whereas in heavy so i l s the p lant ing may be done on ridges to 
7 
el iminate the hazard of water logging, 
In t e r -n . <i water harvesting appears to be more p r a c t i c a l l y 
feas ib le and acceptable to the farmer for l i t t l e land i s t o be 
sacr i f iced :.s catrhment. The modified i n t e r row water harvest ing 
7 . Singh, H.P, and Daulay H,5. "Management of s o i l and rain 
water in -he ar id zone«" Indian gangling. Vol XXXIV No. 7, 
1984 p . 10. 
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system (MIRWH5) developed a t Central Arid Zone Research 
I n s t i t u t e which shows on. induces ardaddi t ional runoff in t he 
t renches irom the ridges and a l so from the micro catchments 
provided in betv;een the t renches . 
Besides these two main c l a s s i f i c a t i ons there are 
d i f f e ren t modes of watec harvest ing pract iced in the Indian 
a r i d zone and other ar id and semi-arid regions of the world. 
iVater spreading : In the Thar Desert commonsurate with 
western Rajasthan about 89 percent of raJXifall i s received 
during the shore period of raonsoon months from July to Ste-ptember, 
During t h i s period water i s o t ten los t in g u l l i e s aa.. drained 
out eventual ly . In t h i s way precious v/ater resources are los t 
where they a r e needed mosto 
The technique of water spreading is pa . r t icular ly useful 
under these condi t ions . I t i s p r inc ipa l ly a simple method of 
i r r i g a t i o n where the flood water i s used for crop growing. 
This water i s diverted through di tches small dam, dines or 
9 brash fence etc« The people ' s of Democratic Republic of Yemen 
has been using t h i s technique from ancient times to slow down 
and capture runoff water into v;adis (natural drainage course 
8. Mann, H.S. and Singh, R.P. op. c i t , p-.220, 
9 . Central Arid zone Research I n s t i t u t e "Report ccrnpiled by the 
Division of so i l watar-plant r e l a t i onsh ip . " Jodnpur, 1979, 
P-3. 
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1 0 liKG soivjll c,_)hemo~al rivc-Ts) for cu l t iva t ion . ' 
Microcatchn.ent Water Harvesting ; Tnis type of Wdter harvesting 
i s ver\^ common in v/estem Rajasthan, In th i s method the main 
p r i n c i p l e i s to sui tably 5-hape the land to har\7eot more ra in 
water for the cu l t iva t ion of crop or f ru i t t r e e s . This micro-
sca lo runotf farming, wnich may genera .e more runoff, p a r t i -
cu la r ly whore the soi l ij sandy and having a high ra te of 
i n t i i t r a t i on . 
The microcatchment waiter harves t i rg tor increasing 
crop ;roauct:ion i s pr^ctic'Td since cnc^cnt timoso This syctern 
included a cu l t iva ted farm ^1 to 3 ha in nerrow s i z e ) . Micro-
catchment t^'chniquG ncx2ds to 1 '>c the s ize and slope of cr";tchmGiitG, 
slope ieayth and contr ibuting area;j through t r i a l s keeping 
in view the so i l conditi:)ii nature of crxDp, amount ot r a in fa l l 
and other condit ions of the region. 
Arriving a t the optimum s ize of microcatchment in a given 
r a i n f a l l zone i s one of the important areas of research. Dr. 
M. Anaya Garduno of Mexico (Personal communication) has suggested 
the following foimula for t h i s piurpose : 
M = R + re ( SE-r-£ RS) 
10, Singh, S,D, op. c i t , p . lO . 
1 1 . Svenari, M. et d l . "Runoff farming in the Desert, Experimental 
Layout." Aqroncjiny journa l , vol,60 New Yor^, 196B pp.29-30. 
^ G 
w h e r e , 
M = a r e a o f m i c r o c a t c h m e n t (2-5% s l o p e ) 
RS = Root s p r e a d ( sq .M. ) 
r e = Runoff c o e f f i c i e n t , 
Cu = Annual p o t e n t i a l e v a p o t r a n s p i r a t i o n 
by i-'enman method. 
p + R a x n t a i l a t bU p e r c e n t p r o b a b i l i t y . 
Though, d e f i n i t e c o n d i t i o n s f o r d i f f e r e n t c r o p s have 
y e t t o be defincK^l f o r d i l f e r e n t s o i l and c l i m a t i c c o n d i t i o n s 
of t h e d e s e r t . 
C p n t u u r catci^iment : In s o u t h A us r a l i a , t h i s method was d e v e l o p exl 
on steei.>er s l o p e s where t h e h i l l s i d e i s b a r e d , smoothed, comp-
a c t e d and d r a i n s cire c o n s t r u c t e d acrc;;33 t h e s l o p e t o p r e v e n t 
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e r o s i o n and t o g u i d e t h e flow i n t o t he s t o r a g e "^  shown i n F i g . 4 
I t i s a m o d i f i e d t e c h n i q u e of m i c r o c a t c h m e n t w a t e r h a r v e s t i n g 
method where s e r i e s of t e r r a c e s shed w a t e r i n t o t h e n e i g h b o u r i n g 
s t r i p o f c r o p p e d f i e l d , 
C g n t o u r Fu r rowing and bunding : T h e r e i s a need f o r t h e c o n t r o l 
o f e r o s i o n and c o n s e r v a t i o n of t h e a v a i l a b l e r a i n f a l l , i t i s 
an e f f e c t i v e method of w a t e r spxreading. I t i s b e i n g p r a c t i s e d 
1 2 . CAZRI, "Annual R e p o r t " op c i t , p - 4 . 
1 3 , Ho l l i c i c , M. "/iazec h a r v e s t i n g i n A u s t r a l i a " In Arlfi' zone 
R e s e a r c h & Developrpent- e d i t e d : Mann, H . S . S c i P u b . J o d h p u r , 
1960 p . 2 7 6 . 
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in Mal:iarashatrci for three decades, as a mrans of so i l conser-
14 
vat ion. The contour turrowi'^g and bunding s tudies were under 
ta^en at d i i fo ren t centres at ja isalmer; xjophalgarh palsan and 
jadan having d i r t e r e n t soi l and r a in fa l l condi t ions . Among the 
d i t fo ren t treatments countour bunding of 75 cm height or 80cm 
v e r t i c a l sp-acing combxnrd with contour furrowing 10-15 cm, hieght 
or depth and luO-125 cm v e r t i c a l spacing seem to be be t t e r for 
s o i l conservation. This treatment also indicated comparatively-
higher increase m so i l moisture in d i f ferent a r e a s . The 
dssociatf^d increase in forage yield ranged from 14,1 percent 
15 
in Jadan to IbO.B percent in jaisalmr-r during 1956. 
Roaded Catchment ; The concept of roaded catchment was developed 
by public worKs Department of Postern Austral ia in li;»50, for 
country town water suppl ies . This technique of water harvesting 
i s costly, because the material used i s l ike asphalt and 
galvanised sheets to provide clean water supply. 
The width and side slopes of the road a re largely d ic ta ted 
by the so i l condit ions and the nature of the s i t e , s ince i t is 
important to cover a l l top soil .catchments have been b u i l t in 
recent years with side slopes of 1 in 5 and ' road ' widths 
upto 20m.^ (Fig. 5. ) 
14. GodKari, A,D."Art i f ic ia l recharge t o ground water in the 
drough prone area of Maharashtra^study and Management of 
water rtesources in Arid and Semi-arid Regions, Edited : 
Gupta S.K.. and Sharma,?,, New Delhi, 1979 P,245, 
15. Wasiullah et;al, "Effect of contour furrows and contour bunds 
Water conservation in glass land of western Rajasthan." ^nn^J.jg 
of Arid zone, jodhpur, (1976) i i , pp , i?0-171 . 
liOblXlck^ M. "Mm^t rwest4&9 An. im^^&miiMi/^»t^m«M n ,iiigniii|iiMv.i' 
;u 
u 
o 
4J 
G 
O 
U 
m 
0 
c 
o 
4-> 
o 
0) 
n 
w 
m 
o 
u CJ 
*J 
a (U 
^ 
B 
m 
o o 
H 
a 
JC 
o 
a 
'd 
<u 
w 
•rl 
<D (U 
t> 
H 
in 
32 
In western Rajasthan t h i s type of technique i s used to 
solve the problem of perennial water scarci ty in rangeland 
and Is loca l ly Known as 'Tar;Ka'. Tanka i s the covered underground 
tank for stocking surface of runoff water in Pig. ^ , TanKa i s 
usually c i r c u l a r or rectangular in shape. The successful 
i n s t a i a t i o n of a tanka depends on i t s c h a r a c t e r i s t i c t o co l l ec t 
maximum runoff and permit minimum wastage through evaporation, 
seepage or percola t ion, Tanka water storaq? i s very old 
p r a c t i c e . About lUOO years ago, saudi Arabia i u i l t a chain of 
1 B 
Tanka on the way of Musliiti pilgriins from Bagndad to Macca. 
Cdtcnment yjator proofing lox optiinum r_i ao f £ co 11 oction : 
The water proofing mater ia l g. n, 'rates more wdtor for the 
runoff fanning. There are severdi water proofing m<itorials 
such a^ concrete, corrugated iron, polythene, butyl rubber, 
f iber g lass , poly-propylane mat rainforcement coated with 
asphal t emulsion, asbestos f ibre , gravel coated p l ag t i c membrane, 
galvanised sheet and hydrophobic chemicals i . e . (sodium ros ina te , 
Diaixyl quarternary ammonium chlor ide, meta l l i c soaps, fa t ty 
amine acee ta te , s i l i cone water r e p e l l a t s . Wax, fuel o i l s ) a re 
t e s t ed xn several water de f ic ien t regions of the world. But 
17. Pra japat i , M.C, et a l . "in the dry range lands of 
Western Rajasthan 'Tanka* can be the answer." Indian 
Farming v o l . XXII,No.1 197 3 pp-18-19. 
18. Singh, S.D. op. c i t . pp. 16-17. 
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Construction d e t a i l s of a water TanKaCafter Vanganil9 73 
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the problem with these materials is the hiyh cost and maintenance, 
The poor iarmers in Western Raj asthan can not afford these 
materials. Immediately most promising approa':hes, however, 
appear to be v.ater proofing and stabilizing t:ie slop surface. 
An experiment conducted at central Arid Zone Research 
Institute, Jodhpur for the period 1972-75 in small catchments 
(22x2 metres) having 0.5 percent slope to increase runoff v/ater 
form the catchment by using various water r^roofing materials. 
The result shows that Janta emulsion followed by ;;< dium. 
carbonate spray has been found best for gt:nerating maximum 
rvmotf Cbl percent) and area may be left without ^ ny crire 
or repaires for 3-4 years. The <,rass cover and its control 
showed very poor performance in runoff collection. After four 
years all treatments allowed to weeds to come up, even 
during begining of rainy season. 
The result of the experiment for the year 1975 having 
rainfall of 479 mm are shown in table 3. 
19. Chatterji, P.C. "Aspect of Conservation of water 
resources in Rajasthan for water supply in Study and 
Management of water Resources in Arid and Semi Arid 
]^eqion. Edited Gupta, S.K. and Sharma P., New Delhi, 
1974, p. 228. 
20. Ibid. p. 230. 
as 
lAbiiB - 3 
The y e a r l y r u n o f f i n M i l l i m e t r e s and i t s p e r c e n t a g e 
i n t h e w a t e r h a r v e s t i n g e x p e r i m e n t a t CR, Fa ra , J o d h p u r . 
T r e a t m e n t s Runoff i n Runoff i n 
mm. percentage 
1 . C o n t r o l 32 .92 6 .62 
2 . t i e n t o n i t e 2U% mixed w i t h s o i l 
1.2 5 cm t h i c K 6 3.67 12.bO 
3 . Cemenc B% mixed w i t h s o i l 
1.25 cm t h i c K 35.64 7 .17 
4 . i\ud P l a s t e r ( l o c a l 1.25 cm th icXJ 4 6 . 6 5 9 . l b 
5 . Lime c o n c r e t i o n b cm t h i c k 179 .4u 36.07 
6 . j a n t a emulsic^m premlx 1.2 5 cm 
t h i c k , H% s o l u t i o n o f J a n t a 
e m u l s i o n and K^erosene o i l i n t h e 
r a t i o 4 : 1 145 .20 2 9 . 2 0 
7 . M e c h a n i c a l s t a b i l i s a t i o n 38 .68 7 . 7 8 
8 . Sodiugi c a r b o n a t e s p r a y a t t h e 
r a t e o f 1 k g / l u s q . m . o v e r l , l 2 5 c m . 
t h i c k s a l t compacted 179 .09 3 4 . 4 0 
9 . Mud p l a s t e r (R.R. L.) m i x t u r e o f 
mud, Bhusa and j u n t a e m u l s i o n 
( 9 5 : 3 J 2 ) lUO.82 2 0 . 2 7 
1 0 . G r a s s cover j ^ ^ i u r u g ^ i n d i c u ^ 
(25 cm X 25 cm) 2 1 . 3 1 4 .2b 
(Source , C h a t e r j i , P .C . 1979 . ) 
;^b 
2 . SrQR/^GS OF HARvasTL'JD WATER 
Hairvested water should be e f f ic ien t ly stored because 
in arid areas the problems of seepage and evaporation are 
very se r ious . This stored water i s used for hwman and l ivestock 
Use in areas where other sources of water are not avai lable , 
i t may also be used for the purpose of i r r i g a t i o n . There are 
the following local conditions which affect the storage of 
harvested water i 
i ) Soil (chemical and physical proper t ies) 
i i ) Access ib i l i ty regarding personal, equipment and 
ma te r i a l , 
i i i ) Ava i lab i l i ty of various materialT. 
iv) costs a t that p a r t i c u l a r time and place. 
v) System l i f e requiTiement. 
The designer should Keep in mind tha t the best storage 
for a given loca t ion is that water should be stored at the lowest 
21 c o s t . There are d i f ferent type of storages wnich can be 
divided into four grou^?, 
a . Excayatcxi p i t s and Ponds : Exavated p i t s and ponds are 
ea s i ly constructed in r e l a t i v e l y f l a t areas with deep so i l s , 
22 
and t h e i r general canpactness has led to wide use. Although 
t h i s technique i s l eas t e f f i c ien t , because of seepage and 
21 , Dericit, A.R, "storage system for harvested water," ARsW-22 
proceedings water Harvesting Symposium-U.5. A., 1975,p.175. 
22. Ibid - pp . 179-180. 
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evapor . i t i . ; n i o s s e s . I t t h e y a r c u s e d , t h e s o i l shou ld be 
s e l e c t e d c a r e f u l l y t o u s e f i n e r g r a i n e d m a t e r i a l s ( h i g h e r 
c l a y c o n t e n t ) , and t o maKG t h e pond a s deep ac. p o s s i b l e t h e r e b y 
minimumizing s e e p a g e and e v a p o r a t i o n , ( j p i g , 7) 
ij« Lined Ponds and R e s e r v o i r s : A v a r i e t y o f l i n i n g m a t e r i a l s 
have been used t o r e d u c e s eepage l o s s e s , some o f t h e more 
s u c c e s s f u l a r e sodium b e n t o n i t e , sodium s a l t , r e i n f o r c e d 
a s p h a l t , c o n c e r e t , p l a s t i c and r u b b e r filmB o r m e n b r a n e s . 
The c o n t r o l l i n g mc .ns o f e r o s i o n of t h e l i n n i n g m a t e r i a l . ' .csolf 
( o r c o v e r m a t e r i a l f o r b u r i e d l i n i n g ) s h o u l d be ex t end o v e r t h e 
e n t i r e s l o p e , where p r o t e c t i o n can bo l i m i t e d t o a 1 a r a a 
CO L r e s p o n d i n g t o an exps^'ctfxl c o n s t a n t w a t e r l " V O l . 
c • Stor^Kie Baqg : S t o r a g e bags o f b u t y l coatcxi n y l o n e have been 
p l a c e d in e x c a v a t e d p i t s o r b a s i n s . These s t o r a g e sys tems a r e 
c o m p l e t e l y c l o s e d and b o t h s e e p a g e and e v a p o r a t i o n l o s s e s a r e 
c o n t r o l l e d . T h e i r main d i s a d v a n t a g e s a r e s u s c e p t i b i l i t y t o 
24 
m e c h a n i c a l damage and ve rmin a t t a c K . 
d • ?anKs ; Wate r s t o r a g e t a n k s have g e n e r a l l y been made o f 
c o n c r e t e , p l a s t e r e d c o n c r e t e - l i k e m a t e r i a l s o r d u t f f e ' r e n t t y p e s o f 
m e t a l c o n c r e t e t a n k s u s u a l l y have b o t h s i d e s and bo t toms o f 
t h e same m a t e r i a l s Meta l t a n k s o f t e n a r e made u s i n g o n l y 
2 3 . Cooly , :<:,R. and t ' r a s i e r G . W , D e s e r t Deve lopment and Management. 
V o l . 2 . (U.N. f o r t r a i n i n g and R e s e a r c h C o n f e r e n c e may 31, -
June 10, 1977) . New York, p . 394, 
2 4 . I b i d . p . 394 
Bvw«^ 
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Thfct «K»«J Uf* »«•* l i o n s ' •<*"« *<»""4 '«'»• 
Typical excavated tank ( a f t e r Burton, 1965) 
FIG 7 
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t h e m e t a l f o r v e r t i c a l w a l l s , b e n t o n i t e , sodium s a l t s , 
c o n c r e t e o f f l e x i b l e mamoranes o f p l a s t i c and r u b b e r m a t e r i a l 
arii5 add'id t h e bo t tom t o make i t w a t e r t i g h t . 
3 . PROBLEM OF WATER HARVBsTIMG. 
I n w a t e r h a r v e s t i n g t e c h n i q u e number o f yroblera. have b e e n 
a r i s i n g i n d i r f e r e n t a r e a s of a r i d z o n e . The re a r e two c r i t i c a l 
p r o b l e m s which a r e f a c i n g i n a l l d e s e r t i c r e g i o n s of t h e w o r l d , 
Tney a r e s e e p a g e and evax jo ra t i on of w a t e r , so i t i s n e c e s s a r y 
t o c o n t r o l t h o s e pix>bl3m^Fig. 8) 
Seepage J p n t r o l : Seepage i s t h e s e r i o u s p rob lem of. v /a ter 
l o s s e s in a r i d r e g i o n of Thar d e s e r t due t o p o o r t e x t u r e and 
s t r u c t u r e o i t h e s o i l . I t can a l s o c a u s e s e r i o u s w a t e r l o g g i n g , 
s a l i n i z a t i o n and e r o s i o n of n e i g h b o u r i n g s o i l s . Seepage can be 
r e d u c e d i f w a l l o f r e s e r v o i r s and c o n d u i t s a r e made w a t e r t i g h t . 
Much s e e p a g e i s caused by t h e p r e s e n c e o f c a l c i u m i n t h e 
s o i l s , c a l c i u m c a u s e s c l a y t o b u n c h - u p forming c r a c k s and a 
p o r o u s s t r u c t u r e t h a t l e t s w a t e r s eep t h r o u g h e a s i l y . From t h i s 
s i t u a t i o n s e e p a g e can be g r e a t l y r educed by t r e a t i n g t h e s o i l 
w i t h sodium s a l t such a s sOdium c a r b o n a t e , 
B e n t o n i t e , a f i n e t e x t u r e d c o l l o i d a l c l a y , has been 
u s e d i n VSA f o r many y e a r s f o r s e a l i n g s t o r a g e and I r r i g a t i o n 
c a n a l s . S h a l l o w e a r t h e r n b u t r o c k f r e e r e s e r v o i r s can be made 
2 5 , H o l l i c k , M. "Water h a r v e s t i n g i n A u s t r a l i a " , o p . c i t . , p . 2 1 0 . 
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wate r - t i gh t with low cost polythelene and polyropylene 
f i lms, but deeper reservoi r s requi re th icker and stronger 
film of vinyl or rainforced polypropylene. 
There are d i f fe ren t types of mater ia ls used for reducing 
seepage. A group of hydrologist of cent ra l Arid zone Research 
I n s t i t u t e , joehpur conducted a survey on eff iciency of d i f f e ren t 
types of l in ing mater ia ls r e s u l t of t h e i r inves t iga t ion show in 
t ab le 4. The r e s u l t s ind ica te t ha t the l in ing with janta emulsion 
i s most promising. The 150 gauge white p l a s t i c also gave promising 
r e s u l t , but was quicKly spoiled by livestocK., t r a f f i c , roci nt 
attack, and v;eed growth, The weed growth could, however, be 
r e s t r i c t e d black p l a s t i c sheet but rodents, which abound in the 
Thar deser t , t e a r off p l a s t i c and decreasing i t s eff iciency. 
Evaporation Control : Evaporation i s the c r i t i c a l problem in 
the technique of water harves t ing . The high evaporation r a t e s in the 
desexrt region a re due to high tonperature and high wind ve loc i ty . 
Water loss through evaporation i s i nv i s ib l e which can not be 
recognised. Moreover, maximum number of small r e se rvo i r s , s torage 
tanks and farm ponds have subjected to evaporation lo s ses . 
Reduction in evaporation losses would increase the water 
supply eff ic iency. I t a lso increases the capacity of stored 
harvested water without new constroaction. The evaporation may 
26. Cha t t e r j i , P.C, o p . c i t , P-234 
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Tab le - 4 : seepage l o s s e s with d i f f e r e n t l i n i n g Mate r i a l s 
3nd t h e i r r e l a t i v e c o s t s . 
TYps OF Li:;ilMG Percentage seepage Cost of 
losses over 30 m l i n n l n g p e r 
l eng th flow channel sq . min Rs. 
c ro s s s e c t i o n 
45x15 cm dep th . 
1 . J o n t a emlsion premix i;:!^  1 l i t / 1.6 1.50 
2.322 sq.mj(l l i t K/^il+1 l i t J . 
emulsion) 
2 . Jan ta emulsion premix o; 1 l i t / 3.4 1.12 
4 ,645 sq.m. (1 l i t . J . emulsion) 
3 . Tank s i l t o r c lay s o i l s with ^-0 0.75 
Bhusa 3/i.^l.2b cm. thicK 
4 . So i l cement mixture 1.2 5 cin 9.2 0.b5 
t h i c k 
5 . White po ly thene s h e e t (15u gauge) 13.2 1.65 
6 . F u l l e r s e a r t h over compacted 1 4 4 1 12 
s o i l 1.25 cm. t h i c k 
7 . Bentonete powder dus t i ng 4 Kg/ 25 .3 0.95 
sq.m, 
8 . Mud P l a s t e r (R.R.L) 1,25 30,4 0 ,85 
cm t h i c k 
9 . Murum wi th Bhusa 3%, 1.25 cm 33.4 0.65 
10, Local mud p l a s t e r 1,25 cm 36,4 0.55 
t h i c k 
1 1 . Control 37.1 
Source, c h a t t e r j i , P.O. 1979 
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account upto 50 p e r c e n t wa te r l o s s e s i n open shallow r e s e r v o i r s 
and upto 20 p e r c e n t i n deep r e s e r v o i r s . The s t o r a g e r a t i o i s 
def ined as : 
27 
Volume of wa te r + volume of r e s e r v o i r ^ 
S torage r a t i o = ,, , ^ . 
^ Volume of r e s e r v o i r s 
P r a c t i c a l l y , no work has been done in t h i s d i r e c t i o n 
i n t h e Ind ian a r i d zone. However in o t h e r c o u n t r i e s some work 
r ega rd ing t h e r educ t ion of evapora t ion has been a t t e m p t e d , Th-
e r s a r e s e v e r a l m a t e r i a l s used to reduce evapora t ion l o s s e s : 
^i) A l e p h a t i c Alcohal : e.g a c e t y l a l c o h a l which g e t s spreadeu 
i n t o t h e form of inono-molecular, f i lm, has bean widely u£ ed . 
However, t he main d i s idvuntaLje of t h e film of a l c o h a l 
i s t h a t i t may break up i n high wind v e l o c i t y . 
( i i ) wax ; The wax can be p laced on s u r f a c e as b locks which 
w i l l l a t e r mel t down by sun t o form a wax l a y e r 4 to 6 mm. 
t h i c k , o r i t can mel ted with h e a t e r and e f f e c t i v e l y wa te r 
p roof and s t a b i l i s e t h e s o i l s u r f a c e . I t s evapora t ion suppres ion 
e f f i c i e n c y was about 90 p e r c e n t and d id no t d e c l i n e a f t e r f i v e 
28 y e a r s . 
27 . Walton, K. "The a r i d zone" Pub. Hutchinson Un ive r s i t y 
L i b e r a r y , 1969 
28 , Fink, D.H. " ^ a t e r r e p e l l i n c y and i n f i l t r a t i o n r e s i s t a n c e 
o r g a n i c film - Coated s o i l " S o i l Sci Soc, Amen Proc , 
43 , 1970,p.19 0-192 
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( i i i ) Sol id b locks ; There a r e s e v e r a l blocK of l i g h t weight 
c o n c r e t e , p o l y s t r e n e , wax, rubber and p l a s t i c which reduce 
t h e evapora t ion l o s s e s . But heading oi. wa te r i s an i n h e r e n t 
problem in evapora t ion suppres ion , i n v e s t i g a t i o n s a r e being 
under taken on i n s u l a t i n g and l i g h t co lour r e f l e c t i n g m a t e r i a l 
t h a t p r e v e n t sola-" energy from e n t e r i n g t h e w a t e r e . g , expended 
p o l y s t y r e n t 2 ,b cm th i ck s h e e t coated with a spha l t and g r a v e l . 
Foam b u t y l rxibber, though expens ive may l a s t over t e n y e a r s , 
( iv) Sand f i l l e d r e s e r v o i r j Evaporat ion can be c o n t r o l l e d 
by f i l l i n g r e s e r v o i r s with sand and loose r o c k s . I t has been 
observed t h a t by using loose fragments t h e volume of r e s e r v o i r s 
by 55 p e r c e n t bu t i t minimizes evapora t ion by 90 p e r c e n t . In 
many cases i t has been observed t h a t i t c o s t s l e s s to reduce 
evapora t ion than t o c o l l e c t and s t o r e an e q u i v a l e n t water from 
29 
o t h e r s o u r c e s . 
2 9 . C h a t t e r j i , P.G. op . c i t , P 233 . 
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CHAPTER - III 
WATER HARVESTING POTENTIALS IN ElrlERENT LAlIDi''ORMS 
Western Rajasthan is situat(.,'d in the northv/estern part 
of India and is the driest region in the country. The great 
Aravalli range devides the state in to IVestern Rajasthan 
and Eastern Raj asthan„ The former ic largely arid and 
the later inhabits semi-arid characteristicr;. Out of the 
total area of 3,42,274 sq.kms of the state about 60 percent 
area comes under arid environment, v;hich accounts forrnearly 
one thrid ot the total arid region in the Indian sub-continent. 
It is couTOoniy known as Rajasthan Desert or ''larusthali. 
Physiographically v^estern Rajasthan (Maru^thali) h. is buen 
classified as a sandy undulating plain dotted v/ith ir.olated 
hill and separated by northeast trending Aravalli rang r.. The 
AravaJlis consist of highly folded and metarriorphioced rocks. 
They include considerable nia^ jsos of granite, Archean, Dharwarian, 
^uddapha and unclassified crystalline rocks. Over BO percent 
of the area Is covered by blanket of sand and alluvium varying 
from a few centimetres to over 200 metres thickness. Apart 
from other factors, water harvesting potential corsiderably 
depends upon the land form features of areas. The intensity 
of runoff generation depends a good deal upon the nature 
of relief, types of slope and behaviour of different soil types. 
1. Teli, B.L. " Rainfall trends in drought prone area" In 
Proceeding of all India Symposium on Drought Prone Area 
of India, Edited Ready B.K., Triputi, 1979, p. 201. 
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1, R::;LISF Ai^lD SLOPE ; In t he ntudy araa the rel ief in general 
increases Irom west to eas t and from south to north shown 
in Fig. 9. In western Rajaathan Lho topography ranges from 
30 metres to 350 metres above sea l eve l . The general e levat ion 
is about 300 metres, in north eastern par t , but towards south 
the elevation is about 150 metr^^'s, only exeepting the j a l o r e -
Siwan upland, which r i ses above 300 metres. There art? several 
o ther small scattar-^d hi l locks marking the western ctige of th-^ -
bagdr region, 
'^ raval l i s are the mo- t prominent feature of the r e l i e f , 
which devided the water as well as eastern l imit of western 
Rajasthan. These ranges run in a nor th-east t o south-v;cst 
d i rec t ion from n(\ir Delhi to Palanpur(Gujrat) with o t o t a l 
length of 692 kms. The Araval l i being pe^rhaps the oldest 
moui.tain of the world. The mountains consis t of folded rocks in 
2 
synclinorium occupying the s i t e of geosyncline Araval l i 
consistof d i f fe ren t types of rocks and considerable masses of 
g r a n i t e . Ma H a n i rhyol i te are the representa t ive of valcanoes. 
The Arava l l i is an ef fec t ive boundary between the 
arid region of western part and f e r t i l e region of east 
2. Heron, A.M. "The Geology of Central Rajputana." 
Memories Geological survey of India, Vol. LXXIX, 1953 
P.35. 
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Rajputana, On the arid region of western par t covered with 
sand dunes extending from the great Ra.in of Kutch along 
3 
Pakistan border to Punjab . Another important feature of 
western part of Araval i i is tha t they give r i s e to nearly 
a l l streams which rush down the steep slope, including 
Luni system. Luni i s the only r i ve r in Rajasthan deser t and 
i t s jcunoff depends upon the in tensi ty of ra infci l l . The stream 
are f i l l ed with sand dune to d i f fe ren t eros ional ac t iv i ty 
which have produced r e l i e f feature , along the foo th i l l of 
Araval i i . Thay are Known as Godwar p l a i n s . Xhese plaiiis are 
4 f e r t i l e aiostly in the d i s t r i c t s of Pa l i , Ja lo re and Wagaur. 
Indian deseirt has a very i r r e g u l a r tox^ography tov/ards 
west of Arava l i i , There ar< numerious i,; , lated '/Cnolls' 
without any appr ic iable vegeta t ive cover. The region of malIan i 
lavas and Vindhyan sandstone i s a noticeable p la in in Araval i i 
region. There are small ranges, which ar^ a p a r a l l e l offshoots 
in the west in a nor th-east t o south-west d i r ec t ion and a l so 
occur to the south of Luni r i v e r . The loofty and la rges t group 
3» Singh, R. L. (ed.) India - A Regional Geography, 
Varanasi, 1971, pp, 53-59, 
4, Ahmad, A. Human Geography of Indian Desert (Unpublished Ph.D. 
Thesis i'962, A.M.U.) P-38, 
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Which i s a cont inous mass of rocks in west of A r a v a l l i , 
i s found in Siwana a rea extends to about 27 km, south 
of g r ea t bend of Luni r i v e r . They run in e a s t west d i r e c t i o n 
a t t a i n i n g a he igh t over 3000 f e e t . Their arrangement i s 
not r e g u l a r , they are veiry i r r e g u l a r isolatexJ peak o r r i d g e s , 
separa ted by broad expanse^ of sand, v/hich sugges ted t h a t t h e 
v i s i b l e out crops a r c about remnant of con t inous system of 
h i l l s p a r t l y bu r r i ed in sand. 
As a l r eady j-Oxnted out t he s lope of western Rajasthan 
from nor th t o south i s g r a d u a l . There a r e s e v e r a l h i l l s 
depressed and degraded in n a t u r e . In p a l a e o z o i c t imes thoy 
s tood on t h e edge of Rajputana . ^iere many h i l l o c k a re s c a t t e r e d 
in t h e western p a r t of Bagar. The ha l f of t h e western p o r t i o n 
i s covered with sand dunes and small h i l l o c k exposed in betv/een, 
The h i l l ranges a t t a i n s i g n i f i c a n t he igh t a re the 
Chappan-ka-pahar nea r Siwana 3, 199 f t , and Roza h i l l at j a l o r e , 
6 
2408 f t . The mailani rhyo l i ta runs noi:i:heast, south-west d i r e -
c t ion from north of Chanod (Pal l d i s t r i c t ) for about 40 kms 
with a maximum e l eva t ion of 217 2 f t . The 5ukrl r iver , however, 
breaks through I t In the c e n t r e . Another peak occurs near 
the town of Bhadrajan with a height of 2112 f t , running 
north south d i r e c t i o n . 
5, La-Touche, T,D. "Geology of western Rajputana," Memoriep. 
Geological survey of India. Vol. XXXV P t . I , 1920, P .9 , 
6, Jalsaimer t o i<ara. The Imperiel Gazetteer of India 
Vol. XIV, Oxford, 1908, p . 180. 
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The mallani lava near Jodhpur is a dome shaped mass 
which extends 8 to 10 Km to the west of c i t y . I t is surrounded 
by scarps of Vindhyan sandstone. There numerous detached, 
conical and f l a t topped knolls t o the north-west of the c i t y , 
A number of remarkable examples are zeugen to the eas t of 
Jbalasar near the v i l l age of Gohriala, 18 km. north-west of 
7 
Shergarh . A number of detached se r ies of h i l l s of mallani 
lava, with no . appreciable elevation are found towards 
Pachpadra. 
The western most d i s t r i c t s of Jaisalmer and Barraer are 
covprod mostly with sand dunoi., These sand h i l l s vary in shape 
and s i ze , ijeside that , there a r e several r idges f'.mnd In t h i s 
region. For example, Jaisalmer i t s e l f stands on a low tab le 
land. 
In western Rajasthan scind dunes cover 5b percent of the 
t o t a l a rea . On the basis of t h e i r shape and s i ze which is 
affected by the d i r ec t ion of prevai l ing winds and vegetal 
cover, d i f f e ren t types of dunes have been recognised in t h i s 
region. Sand cune occur in th ree major chains in t h i s region, 
7 . La-Touche, T.D. op. c i t , o.45 
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a) In the western par t of Barmer^ j a i sa lmer and Bikaner 
d i s t r i c t s there are high dunes often up to 2o to luO metres, 
high 100 to 2UU metres in width. 
b) In the eastern par t s of Bikaner and Churu d i s t r i c t the dune^ 
are of composite na ture , 
c) In jodhpur, Nagaur and other places of eatjtern par t of 
8 the region, the dunes are discontinuous and sca t t e red . 
Although western Raj as than has d i i i e r e n t types of 
iandtorras, i c can be broadly c l a s s i f i ed in to thx^e major 
groups l^'ig. l b ) . 
\.) Marusthali Reqion j rhj.s region is char.icteriped by 
hxgh in tens i ty of sand dune as i t l i e s in tt^ io extreme west and 
nor th west. I t comprises over luU kms wide s t r i p along the 
western border of Raj as than, between the p a r a l l e l s of 26 and 
29°N, The o ther inpor tan t c h a r a c t e r i s t i c s i s tha t the sand 
9 dunes are highly mobile. This region has sparse and scat tered 
8 . Jureshi , S. Regional Analysis of Dry farmxnq in western 
Ra las than (unpubTlshecl' t hes i s , 1986, A.M.U.; p . 40. 
9 . Chat ter jee, S.P, The Gazetteer of India, vol , I, 
Faridabad, 1973, p .34 . 
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ru ra l s e t t l emen t s . The cult iv?, t ion prospects are very marignal anc 
can not eas i ly expect beyond monoculturo. This region can further 
be devided into three sub d i v i s i o n s . 
a) Jaisalmer Marusthali : I t is the d r i e s t region in western 
Rajasth.an having extremely adverse environmental condi t ions . 
The s o i l of t h i s reejion is sandy and numerous low rocky ridges 
and hard undulating p l a i n s . The dunes occupy large t r a c t s 
covering about 70 percent of the a rea . These sand dunes are 
of a l l shapes and s ize , varying from 20 to 200 feet in height 
and being sometimes two or three miles in length. Many of 
than arc s h i i t i n g . This i s the region of grt^at water s c a r i c i t y 
and the de^jth oi the wells is over and about 250 f re t . The 
liet sown area is about 5 percent oi land is t h i s region. 
The cu l t iva t ion is almost e n t i r e l y coutinc>d to the lowland areas 
near the rocky ridge wiiere runoff (.Chadin ty^^e) farming is more 
f eas ib le . 
b) Earmer-Phalodi Region : I t i s a lso very dry region in 
western Rajasthan, The so i l of th i s region is mostly sandy and 
about 50 percent of t o t a l area is covered by sand dunes. There 
are several ridges in t h i s region, which mostly consist of 
limestone and sandstone. The economy of t h i s region largely 
depends upon l ivestock r a i s i n g . The crop cu l t iva t ion is limj-ted 
54 
due to absence of i r r i g a t i jo f a c i l i t i e s . The r a i n t a l l is low 
aud water t a b l e is generally below 2UU fee t . In Barnier rr-gion 
there is a large dep j s i t of gypsum but no mineral deposi ts m 
Phalodi. 
c) uiKaner Churu Marusthaii : The land s u n a c e of t h i s region 
covers with undulating sand h i l l s varyiiiy in height from 20 
t o over 100 fee t . Their o r i en t a t ion la rge ly depends upoim the 
d i r ec t i on oi p reva i l ing wind. But t h i s region i s dis t inguished 
from other Narusthal i regi^xis, by i t s r e l a t i v e economic 
p rospe r i ty . In th i s region the net sown area is higher than 
other Marusthali regions and cropijing pattf.'rn i s also comparative 
divers if led. Thtin;? i;j uigh percentage oi arr-^ a which is devotrd 
to gz-^ nu and oth' r pulses lollowod by [ i i i l lots . 
j i) liaqgr Re^glon : Ttiis region is l e ss infested with sand 
dunes as compared to Marusthali r'^gion. I t is drained by 
innumerable short water courses . The r a i n f a l l a l so increases 
in th i s r:?gion from 250 mm to 400 mm. The more f e r t i l e 
t r a c t s in t h i s region are cal led roh i . Several large patches 
of rohi land occur in the northern and cen t ra l pa r t of t h i s 
region . In t h i s region the net sown araa has sharply 
increased by v i r tue of some i r r i g a t i n f a c i l i t i e s as well as 
10. Ibid. pp. 34-35 
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c l i m a t i c cond i t i . j n . This region i s f u r t h e r d iv ided in to four 
s u b d i v i s i o n s . 
a) Ghaqqar P la in : This r eg ion i s aierKed by the presence o.t 
nuncrous dry channels of o ld r i v e r s wha.ch are tianXr^d by c o n t l -
nous r i d g e s of sand . This region has exper innced major 
l iydrographic changes in re-^ent p a s t , i'hese p l a i n s mostly 
cover Ganganag>-ir d i s t r i c t s . I t i s not a s t eppe reg ion nor 
does i t conven ien t ly land i t s e l f in Warus tha l i c a t ego ry . This 
region does not have s teppe vegetac ion due to c l i m a t i c a r i d i t y . 
I t i s dune i n f e s t e d ar,-^a ye t thi^ impact of cana l i r r i g a t i o n 
has dii . Lori ' t id tcd t h i s rocjijn : rom Marus tha l i bec-ause t lO 
wat.^r t . iule has consider . ib ly bf^en r a i s e d h n r e . Tho s o i l 
comprising of loam and l i g h t sand a re roniarkably t o r t i l e . 
The pe rcen tage of net sown a rea anu p r o d u c t i ,n per u n i t i s h ighes t 
in t h i s r e g i o n , 
b) Shekhawati Region : Shejihawati region c o n s i s t s of a broKen 
cha in of h i l l s ^ which are off shoots of t h e A r a v a l l i r a n g e s . 
They runs in a nor th e a s t d i r e c t i o n up t o i<:hetri. I t i s confined 
t o nor th of Oidwana and Sambhar l a k e s . This region comprises 
t h e no r theas t i j r n p a r t in S ikar and Jhunjhunu. I t i s most 
impor tant a g r i c u l t u r a l reg ion of western Raj as t h a n . There 
are f a c i l i t i e s of well and t ubewe l l i r r i g a t i o n , Bajra, Gram 
and p u l s e s a r e t h e l ead ing crops of t h i s r e g i o n . 
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•^ ^ Naquar Plain ; Phis i s dist inguished by an inland drainage 
system, s a l t lake and rocky h i l l y surfaces , •'•t i s t r a n s i t i o n a l 
region between the more humid Luni basin on the south'east 
11 
and comparatively ar id northeast Bagar. The Sambhar-Didwana 
region mostly coi.prisos sa l ine so i l but in Os ian region the 
s a l i n i t y decreases and f e r t i l i t y increases . I f the t o t a l cu l t iva ted 
area of the region, mi l l e t s are f i r s t ranging crops which occupy 
50 percent of the area and is fallowed by pu l ses . 
*^ ) Luni ijnsin : The geomorphology of t h i s region is the product 
of both f luv ia l and aeolian agencies . The drainage pat tern of 
t h i s iregioii is l inear , suiJ p a r a l l e l , sub dend r i t i c anc' r a d i a l . 
The la rges t concentration of the stream i s o i: the streams is 
12 
i n tne piedmont zone and lowest in Pachpadra s a l t basin. 
The so i l of the bus in cons is t s of mainly gray brown deser t , 
a l l uv i a l and sandy p a r t i c l e s . The percentage of net sown area 
i s amongst ttio highest in the region, being supported by-tank 
i r r i g a t i o n . Wheat and barley are the important crops in t h i s 
region. But sometimes t h i s region has been affected both by 
water and wind, 
i ) Aravall i Region and Foot -h i l l s : Araval l i ranges are the most 
prominant feature of r e l i e f in the study region, which are 
11. Ibid. 
12. Singh, S. e t . a l . "Geomorphology of the middle Luni-Basln 
of western Raj as than, India" Annals of Arid zone. Vol.10, 
No,l , 1975. p - i . 
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rejyc)resenting the l i n e of demarccition between western and the 
eas tern R-ajasthan, These ratiges runs 692 km from Delhi to Gujrat 
in a northeast-southwest d i r e c t i o n . The rock of Araval l i are 
t i g h t l y folded and highly metamorphosed. The arrnagment of 
13 
ranges is in a se r i es o t r i dges . 
On the western slopes a l l the straam t h a t rush down 
the steep slopes including the Luni system and the t o r r a n t 
f i l l e d nul lahs , have produced curious r e l i e f feature along the 
foot h i l l s region. The land of Godwar, however, owes much 
of i t s t e i r t i l i t y t o these innumerable rainfed streams of 
Arava l l i s . However, in the gaps of the Arava l l i ranges the re 
are small va l leys which are more f e r t i l e and p robab i l i t i e s 
of tank i r r i g a t i o n by the technic|ue of water harv«'3tinrf, 
merely bunding acro^^s nullahs have high p o t e n t i a l s . 
rewards the western margin of h i l l y upland region of 
Araval l i the slopes are general ly between 15-25 percent and 
14 in foot h i l l region the slopes var ies from 5 to 15 percent . 
On the whole in eastern region the landform is dominated by 
Araval l i ranges of barren h i l l s and rocky outcrops . Therefore^ 
the gradient of land in general is s t eep . This i s in d i s t r i c t s 
of Jhunjhunu, Sikar, i^Jagaur, Pa l i and western j a l o r e . In t h i s 
13. Spate, O.H.tC, India and Pakistan, (Kethue©, London, 19 54) 
p . 617. 
14. Sen, A,.\, Agricul tural Atlas of Ra jasthan, ICAR, New Delhi , 
1972, p . 26. 
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r e g i o n i s a c o n s i d e r a b l y good d e a l of w a t e r h a r v e s t i n g 
j o t e n t i a l b e c a u s e t h e r u n o f f i s more t h a n 3 0 p e r c e n t , 
2.' DRAINAGE 
Rivers J-lay a s u b o r d i n a t e r o l e in mould ing t h e 
15 
su r f i s ce f e a t u r e s o f t h i s a r e a . Luni i s t h e o n l y i m p o r t a n t 
r i v e r in »Vestern R a j a s t h a n which makes i t s way from t h e d e s e r t 
t o t h e Ronn of t-^utch, Luni h a s s e v e r a l t r i b u t a r i e s , t h e c h i e f 
among them a r e L i l r i , R a i p u r Luni , Guh iya , b a n d i , S u k r i , J a w a i , 
Bandi n a d i , S u k r i n a d i and s a g i n a d i on t h e l e i t bank, and 
j o j r i on t h e r i g h t ( i ' l g , 11) b u t none of them i s p e r e n n i a l . 
The Luni r i s e s in t h e n o r t h w e s t of Ajmer c i t y in 2b^ 
25'N and 74 34 'E a t an e l e v a t i i n o f 550 m e t r e s above mean ;r;ea 
l e v e l . I t i s f i r s t known as S a g a r m a t i and a f t e r p a s s i n g 
Gov indga rh i n Ajmer d i s t r i c t , i t i s j o i n e d by S a r s u t i ( S a r a s w a t i ) 
which has i t s s o u r c e in s a c r e d l a k e of P u s h k a r and from 
t h i s p o i n t i t i s c a l l e d L u n i . The Luni r i v e r comming from 
t h e w e s t m s l o p e s of A r a v a x l i s , f lowing t o w a r d s t h e s o u t h - w e s t 
d i r e c t i o n from i t s s o u r c e t r u n s t o s o u t h w a r d s d i r e c t i o n n e a r 
Gol and t h e n f l o w i n g more o r l e s s s t r a i g h t t i l l i t e n t e r s 
t h e Rann o f Xu tch . 
1 5 , The L u n a v a r i o r L a v a n a r o f S a n s k r i t w r i t e r s . 
1 6 . Tod, J a m e s . Annajg and A n t i u i t j e ^ o f R a l a s t h a n . C a l c u t t a , 
1957, Vof. ; i : , p . l 3 . 
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Luni r ivers in aust o i the a-cea is merely a rainy 
weathi--^ r r iver , i t s ijed is dry every where in a l l seasons 
except a lew ra in ly months. The r iver receives the drainage 
brought by tiie mountain t o r r en t s down the western slopes of 
n r a v a l l i hills between Ajmer and Abu, aiid is a var i tao le blessing 
to the southern d i s t r i c t of jodhpur. 
The Luni r ive r has a length of 482 kms ^nd the Catchment 
17 
area oi D 2 , 5 0 0 S I . I'^ ms. The average depth i s estimated to be 
d iec t and width 3800 ft:. The nature of r ive r is most capricious 
and e r r a t i c . On one banK i t may be a blessing but the other 
i t may oe a menace. As far as Lalotra the water is generally 
sweet but lower aown i t becomes more and morti sa l ine in character 
t i l l on the edge oi the Haiin of -Cutch. The r i ve r Luni has 
several t r i b u t a r i e s / but some oi th :m are oi g r ea t e r consec^uence. 
Li 1 r i : I t i s the f i r s t important t r ibu to ry of Luni r iver , which 
r i s e s in the Araval l is west of Beawar and flows north west t i l l 
i t reaches a small town of Ras, where the h i l l s turn to the 
south west but, aft-^r receiving Sukri on i t s l e f t bank, i t 
resumes i t s north-westerly course and passing Nimaj, fa l l s 
into Luni near v i l l age Nimbal. 
17. Srivastava, K. K. et a l . "Potent ia l evapotranspirat ion 
lOps and. ground water recharge in Luni Basin," in Current 
trend in Arid zone Hydrology, Edited.* Gupta, S.K.and 
Shanna, P., New Delhi, 1979, p. 302. 
61 
Ralpur Lunl : Raipur Luni has i t s source in the Merwara h i l l s 
and flows ±n a norch westt-riy d i r ec t ion to the v i l l age 
Raipur a i t r r whi-:h i t is named. 
j c j r i : I t is the only t r i b u t a r y which joins the Luni irom 
th2 north. I t r i s e s in H^rta and ilows south west tor about 
81 rims, and ilow down the town of i-'ipar, 
Guhiya.; The Guhiya or Ghiya bala has i t s source in the 
lov;er raiivj 3 of h i l l s south of bilara^ and af te r flowing 
Tjuthwe.^t ^or nfarly 32 r^s i t is joinnd by Sukri« 
paTidi : -^ t ris^^s to the south of Sojat and fclows in the 
west-.^rn part oi Pal i , where i t water is ur;ed lor dyiny 
purposes. I t h.i.- u to ta l length bl Jvins. 
Sukri : The Sukri or Suki comcs from Araval l i h i l l s , south 
of Desuri and flows along the north western par t of tha t town 
Eventually i t jo ins the Luni jus t above Samadri. 
Jawai : This is the l a s t but not the l e a s t important t r i b u t a r y 
of the Luni, I t r i s e in the south east corner of the region. 
I t f i r s t flows north close to Nava and Berai, then north 
west along Jodhpur-Sirohi border . 
18, Rajputana Gazetters Vol, I I I A. The western Rajputana 
s t a t e s Residency and The Likaner Agency Allahabad-1909 
P. 24. 
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In the Luni basin 31 main storage tan^s are functioning 
a t present . The t o t a l Capacity of these tanKs i s about 366 
mil l ion cubic meters and cultivciblr cormnond area i s 6,000 sq. 
:<m. There a re six aiajor r e s e r o i r s . Ja; want sagar, Sardar 
Samand, hcmawas, ora, and iiankdli, Sach of t h i s i r r i g a t e s about 
4,OdO hactare of land o ther p a r t s of Luni basin also havr-
smaller water tani^s. 
In the ':^xtraTie west or outs ide the Luni system the 
a r e i d i t y increases and drainage Decames sparse and ephemeral. 
In the North the only important r i v e r i s Ghaggar. The Ghaggar 
losses much uf i t s u t i l i t y before i t crosses the border of 
i^ajasthan. The r i v e r Ghaggar r i s e s in t he lower slopes of 
Himalayas in Simiur d i s t r i c t (30°4'W - 77°4'E) and a f t e r 
t ravers ing pa t i a l a and Misaar, the r i ve r en te r s Rajasthan from 
t h e north east near T ib i . The r i v e r disappears in Bhatnair 
(Hanumangarh) a f t e r a d i s tance 4 6 ,ans from i t s source, 
Thr s a l t lakes are common in the de se r t , of which 
Pachpadra, Sambar, Didwana, Bap, Pokhran and Rann of ja isa lmer 
are most important. In the western most pa r t of t he great 
19. Xirshna, s. and Mathur, K.C. "A systems approach t o planning 
and mamgement of /Vater resources in ar id regions in Current 
Trends in Arid zone Hydralogy., edited:Gupta s.K, and 
Sharma, P.N. Delhi , 1979, pp . 380-382. 
20. Ahmad, A. opt , c i t , P. 61 
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6e.pe.rt, i n j a i s i l m e r thcr<? a ro numberous r l v v l e t s , '//hich 
a n t i v e l y depend for t h e i r volume and ex t an t on r a i n s . In 
j a i s a l m o r d i s t r i c t t h e Xakni i s t h e small s t ream, which r i s e s 
near t h e v i l l a g e of .Cotri, 27 ;<ms. south of t h e c i t y and a f t e r 
flowing f i r . s t i n a n o r t h e r l y and then in a w e s t e r l y d i r e c t i o n , forrni 
a l ake c a l l e d t h e Bhuj. a n o t h e r r i v u l e t , t h e L a t h i - k i - n a d i 
formerly en te red J a i s a l m e r from Jodhpur n e a r La th i on t h e e a s t 
and flowed nor th -wes t as f a r a s Mohangarh. However, bed has 
conta ined no >vater s ince 1825, On t h e whole in Western Rajas than, 
t h e r e i s no p e r i n n i a l r i v e r . A l l r i v e r ' s , s t ream, and r i v u l e t s 
e n t i r e l y depend upon t h e amount and i n c i d e n c e of r a i n f a l l . 
SOUS Py THAR DESERT 
Thar Dese r t is a vas t sandy p l a i n i nc lud ing i s o l a t e d 
h i l l s o r rock o u t c r o p s . The s o i l s of t h i s region a r e very 
d i f f e r e n c e in t h e i r n a t u r e and c h a r a c t e r i s t i c s . Though s o i l 
f e r t i l i t y g r a d u a l l y improves from west and no r th west to e a s t 
and n o r t h e a s t . In many p a r t of t h i s reg ion , t h e s o i l s a re s a l i n e 
o r a l K a l i n with unfavourable p h y s i c a l p r o p e r t i e s and high pH 
O -1 
va lue . But the s o i l s are generaly immature, s t r u c t u r e l e s s or 
very course in t e x t u r e . As a r e s u l t of i t , the percola t ion 
21 . Raychaudhuri, S.P. e t a l . . Soi ls of India, New Delhi, 1963, 
P. 293. 
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r a t e s are hxyhor and the water holding capacity i s low. Organic 
mat ter levels are also commonly low. The bac t e r i a l a c t i v i t y 
oi the so i l s are meagre because the poor moisture r e t e n t i v i t y 
so the so i l are higiily unproductive. 
The s o i l s of western Rajasthan consis t of 2.0 - 6.0 percent 
clay, 1.5 - 4.0 percent s i l t , 10.0 - 30 percent coarse sand 
21 and 65.0 - 00.5 percent nine sand. The sand s o i l s of t h i s region 
have wide pores and a l l the water i s absorbed by the s o i l s during 
rainy season, so the runoff is very poor. Different types of s o i l 
and t h e i r moisture holding capacity is shown in the table b'>low. 
Textural c lass of s o i l Water holding capacity 
Sand 
Jjomy sand 
Sandy loam 
Loan 
Clay loam 
22 - 24 % 
24 - 28 % 
28 - 32 % 
32 - 38 % 
> 38 % 
As a result of all these characteristics of high infiltration 
deep percalation and little runoff the water table is invariably 
low, 
21, Qureshi, S, op. cit. p, 107. 
Bb 
Another c n d r a c t a r l s c i c of trie s o i l m t n i s reg ion 
i s t h e i r c a l c a r i o u s n a t u r e , having a s u b s o i l c o n c r e t i o n a r y 
l a y e r of lime and a re ve ry poor in o rgan i c m a t t e r (0 ,02-0 ,2 
p e r c e n t ) . The s o i l s a r e g e n e r a l l y very d e f i c e n t in p l a n t 
n u t r i e n t s excep t po tash (806 mg/lOgm) and pH i s about 8 , 5 . 
The l i g h t t e x t u r e d s o i l s have 285 ppm of t o t a l phosphorous . 
The o rgan ic carbon ranges trooi 0.50 - 0,75 p e r c e n t and 
2 3 
above in low, medium and heavy t e x t u r e d s o i l s . 
The e a s t e r n boundry of sand waste i s l i m i t e d by n o r t h 
and n o r t h e a s t t o south and southwest running towards t h e A r a v a l l i 
r a n g e . The e a s t e r n and s o u t h e a s t e r n margin of the d e s e r t i s 
comparat ive ly rocky wi th t h in a e o l i a n cover and a few low 
sand dunes in a s s o c i a t i o n wi th a l l u v i a l d e p o s i t s . The rock 
24 
o u t crops occupy n e a r l y 7 to 8 p e r c e n t of t h e t o t a l area 
There are d i f f e r e n t type of g e o l o g i c a l formations which have 
d i f f e r e n t c o n s i s t e n c y , depth and composit ion of ove r ly ing 
s o i l s . But t h e many secondary mod i f i ca t i ons a re brought by 
c l i m a t o l o g i c a l o s c i l l a t i o n s in t h e p a s t and o r g a n i c a g e n c i e s . 
The c h a r a c t e r i s t i c s of s o i l s always depend upon t h e p a r e n t 
m a t e r i a l from which they a re d e r i v e d . 
2 3 . Paroda, R .S . e t a l . iyian;qqement of Ind ian Arid Range-land 
Technica l B u l l e t i n No, 4 CAZRI Jodhpur, 1980, p - 6 . 
2 4 . Gupta, R,K, aiid Prakash Ishwar, Environmental Ana lys i s 
of t he Thar Dese r t , Dehradun, 1975, p . 159. 
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The so i l of western Rajas than aro very d i f f e ren t 
from place to p lace . The s o i l in north eas tom p a r t is 
composed of fine s i l t . They are predominently sandy in nature , 
with poor moisture holding capacity and good permeabil i ty. 
The s e l l s of Ganganagar d i s t r i c t a re yellowish grey in colour 
and g r i t t y with f r i ab le lumps and fewer Kankar nodules. 
In the cen t ra l par t of western Raj asthan, the so i l var ies 
from sand, sandy loam to rocic gravel . Further, the western 
most d i s t r i c t s of Banner and Jaisalmer are mostly covered 
with sand . These s o i l s contains a high percentage of soluble 
s a l t and have high pH value. 
Though the so i l of western Kdjasthcin are general ly 
sandy, but the a rea l d i l f e r e n t i a t i o n reveals considerable 
va r i a t ion In t h e i r colour, t ex tu re , s t ruc tu re , ae ra t ion , 
compaction and microbial environment, water holding capacity 
and t e r t i l i t y s t a t u s . The s o i l s of western Rajas than 
have been divided in to d i t f e r e n t g roups . (r ig . 12) 
1) saod Dune i The a r id regiou of western Rajasthan i s 
covered with 58 percent of sand dunes of d i f terent forms, 
magnitude and o r i e n t a t i o n s . They a r e usual ly in chains of 
2 5 . Ahmad, A. o p . c i t p . 1 2 6 . 
26. Indian Council of Agriculture Research, Final Report of t h e 
All India s o i l survey Scheme, Bul le t in No. 73, (Delhi, 
1975) pp. 212-14. 
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THAR DESERT 
SOIL DISTRIBUTION 
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of longi tudinal dune, but t ransverse and barchan dunes are 
27 
a l so common in t h i s region. These dunes are d i s t r ibu ted 
beyond the Luni basin to the Rann of Kutch. The dune so i l s 
a re fine sands, s ing le g ra ina i , porous and have a poor water 
holding capaci ty . I t contain 95 percent fine to medium textured 
sand and r e s t of the 5 percent c lay. The pH value of these 
dunes ranges trom 8.3 to 8.8, These so i l s are unf i t for c u l t i -
vation but in some favourable l o c a l i t i e s , the crops are 
cu l t iva ted once in three or four years . 
i i ) Desert Soil : The deser t s o i l s of western Rajasthan 
extend considerably over the d i s t r i c t s of Jaisalraer, Blkaner, 
Churu, Banner and par t s of Pa l i , Ja lo re , Ganganagar and 
Nagaur, which are mostly contined in the interdunal a reas . 
This region cons i s t s of wind blown sand being typ ica l deser t , 
the s o i l s of d i f f e r en t colour liXe yellow, yellowish brown 
and grey brown. These soxls are loose, s t r u c t u r e l e s s and 
well drained with rapid permeabi l i ty . The f e r t i l i t y s t a tus 
of the s o i l s i s poor, organic mat ter on an average varies from 
0.2 percent t o 0,3 percent nitrogen and ava i lab le phosphorus 
28 i s less than 0.2 2 percent and 0.004 percent , ° The cu l t iva t ion 
i s s t r i c t l y limited due to c l imat ic hazards and moisture 
def ic iency . 
27. Mann, H.S, e t a l , "A study on the moisture a v a i l a b i l i t y 
and other conditions of i n s t ab i l l s ed dune in the context 
of present land use and future prospects of deseiMtificatiott" 
Annals of Arid Zone 15(4), 1976, p,270, 
28, Randhawa, M.S. e t a l . Farmers of India Vol, IV (M. P., 
§tfe*^^^"' au j r a t and raharaght-a) ICAR, New Delhi I960, 
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i l l ) Red D e s e r t i c So i l : These s o i l s a r e found in the 
d i s t r i c t s of Nagaur, Jodhpur, P a l l , j a l o r e , p a r t s of Churu 
and Jhunjhunu. They a r e pale-brown to dark brown loose 
and s t r u c t u r e l e s s . The s o i l s a re mainly composed of iron 
c o n t e n t s / which have ox id ized t o g ive the red c o l o u r . The i r 
t e x t u r e v a r i e s from sand loam to sapdy clay loam and kankar 
l a y e r i s p r e s e n t a t 50 t o luO cm dep th . The s o i l i s s u i t a b l e 
fo r c u l t i c a t i o n but adverse c l i m a t i c l i m i t a t i o n s . 
iv) Sierozems : This type of s o i l s a r e found in Nagaur and 
P a l i d i s t r i c t s . These a r e yeilovvish brown, sandy t o sandy loam 
and sandy c lay loam s o i l s with d i t f e r e n t s t r u c t u r e and f a i r l y 
r a p i d p e r m e a b i l i t y . In t h i s region t h e s o i l a r e a l rca l ine , 
low o rgan ic m a t t e r and lime c o n c e n t r a t i o n l a y e r s i s p r e s e n t 
a t luO to 150 cm d e p t h . A t y p i c a l s t eppe s o i l , i t i s s u i t a b l e 
29 for c u l t i v a t i o n , but s u f f e r s from c l i m a t i c haza rd . 
v) Lethosol and Reqpsol : This s o i l type i s mos t ly found in 
e a s t e r n p a r t of A r a v a l l i s , but in western Rajas than they a r e 
found in i s o l a t e d h i l l s along t h e s l o p e . These s o i l s a r e sha l low 
l i g h t t e x t u r e d having low i n t l i t r a t e s and p o o r l y d r a i n e d . 
v i ) Red and Yellow s o i l s of t h e F o o t - H i l l ^ : These s o i l s a r e 
found along the f o o t - h i l l s of A r a v a l l i in P a l i and Nagaur 
d i s t r i c t s . They ai.e ye l lowish brown sandy to sandy loan and 
sandy c lay s o i l s . 
2 9 . Roy, B.B, and Sen, A . K . "So i l map of Rajas than" Annalp 
of Arid Zone, Vol . 7, No. I , 1968, p . 4 . 
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v i i ) Old Alluvlam i The old a i luvlan In Western Rajasthan 
are extended mostly in Sikar d i s t r i c t , although these so i l s 
have been derived from aiiuviam. The so i l s cons i s t of 
medium to coarse sand, s i l t and c lay . Texture of s o i l s 
having loamy sand to sandy loam and mostly non-calcareous 
The aiiuviam i s well drained and occupy gently sloping t e r r a in , 
The so i l are good for a g r i c u l t u r e . 
(v i i l ) Yellowish brown Soil of Foot-Hills : These so i l are 
found on the foot h i l l s of A r a v a l l i s . The tex ture of so i l s 
va r i e s from loam to clay loam with moderate t o good drainage. 
The colour ot the so i l mostly yexlov/ish brown, 
ix) 3al ine Soils of Depressions : In the p la ins of western 
Rajasthan sa l ine so i l s art^ found in the depressions or the 
•Ranns' of Barmer, ja isalmer, Bikaner and Nagaur d i s t r i c t s 
and include several s a l t basin l ike Bap, Pachpadra, Sambhar, 
Didwana to Raiin of i<utch. The colour of the s o i l s are dark 
grey to pale brown the water t ab le i s very close to surface . 
Agriculture in t h i s region is not possible due t o high degree 
of s a l i n i t y and a lso inripeded drainage. The only vegetat ion 
which grows on these so i l s i s s a l t r e s i s t a n t g rasses . 
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4 . RELAriON BETWEKN micJR. HARVESTING AND LAND FORM ; 
The w a t e r h a r v e s t i n g d e p e n d s upon t h e s l o p e and s o i l 
t e x t u r e of t h e d i f f e r e n t a r e a s i n w e s t e r n R a j a s t h a n . G e n e r a l l y 
t h e rxinoff i s g r e a t e r on h i l l y rocKy^ s u r t a c e s , m o r e o v e r , t h e 
r u n o i t i n t e n s i t y i n c r e a s e s w i t h h i g h e r d e g r e e o f s l o p e . But 
m mos t o f t h e a r i d p a r t s o f w e s t e r n R a j a s t h a n , t h e a b s o r p t i o n 
r a t e s o t t h e s o i l s a r e h i g h , t h e c o n s e q u e n t r u n o f f p o t e n t i a l 
i s l e s s w i t h h i g h p e r c o l a t i o n . In t h e sandy s o i l s o f w e s t e r n 
s t r i p which h a v e l i t t l e c l a y c o n t e n t , t h e r e a r e l a r g e r p o r e -
s p a c e s f o r a l l t h e m o i s t u r e t o p e r c o l a t e b e n e a t h t h e r o o t 
z o n e . On an a v e r a g e , a b o u t 30 p e r c e n t o f r a i n w a t e r i s l a s t t h r o u g h 
h i g h p e r c o l a t i o n . E s t i m a t e s i n r e s p e c t of j o d h p u r d i s t r i c t 
i n d i c a t e t h a t h a r d l y l b . 3 p e r c e n t of t h e 7623 m i l l i o n cu .m . 
o f w a t e r r e c e i v e d i s l i k e l y t o be s t o r e d i n t h e s o i l a t t he 
end of t h e r a i n y s e a s o n . Of a l l t h e r e m a i n i n g 6380 m i l l i o n 
c u . m . , 4 5 . 1 p e r c e n t may be l o s t t h r o u g h deep p e r c o l a t i o n . 
Runoff and d e e p p e r c o l a t i o n l o o s e s g e n e r a l l y a n e g a t i v e 
c o r r e l a t i o n . F o r example , i n S h e r g a r h T e h s i l o f J o d h p u r d i s t r i c t 
t h e r u n o f f i s s m a l l and p e r c o l a t i o n l o s s e s a r e h i g h . However, 
on t h e s h a l l o w compac t s o i l s on t h e u n d u l a t i n g t o p o g r a p h y s low 
a b s o r b i n g r a t e s i n d u c e h i g h r u n o f f . About 25 -40 p e r c e n t o f 
t h e r u n o f f i s i n d u c e d , b u t on t h e f l a t a g g r a d e d p l a i n w i t h 
3 0 . Anonymous, " B a s i c Human R e s o u r c e s o f w e s t e r n R a j a s t h a n " 
C A Z R I , J o d h p u r , p p . 2 1 - 4 8 . 
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hard pan s o i l i n f i l t r a t i o n ra tes are high. 
On the a l k a l i so i l s of aggraded p la ins the percolat ion 
r a t e i s lower and irunof f i s higher . In sa l ine s o i l s the 
runoff is very l e s s but due to fine textured surface percolat ion 
r a t e s are a lso low the evaporati:)n ra tes are high in that 
region. The so i l s of s t ab i l i zed dunes have rapid permeabil i ty, 
Dif terent degrees of runoff and deep percola t ion are Varies 
from place to place. 
I t has already been discussed t h a t the runoff i n t ens i t y 
increases with higher degrpe s lope . Experiments were conducted 
a t CAZRI from 1974 to 1977. Runoff increased s ign i f i can t ly 
with increase in the slope from 4 percent to 6 percen t . The 
other experiments show that the surface appl icat ion of bentonlte 
and tank s i l t on slopy surface increased the runoff by 4 to 
6 percent from microcatchment. Bentonite was r e l a t i v e l y more 
eff icacious in including runoff from microcatchment. Bare 
surface with 4 percent slope produced 52 percent of the runoff. 
Runoff increased 4-6 percent by increasing the slope and 
31 surface appl ica t ion of Bentonite and t a n k s i l t , (Table - 5) 
Runoff from micro-catchments to i n t e rmi t t en t crop s t r i p 
increased water a v a i b i l i t y by almost 60 to 80 percent of t o t a l 
r a i n s , 
31, Jain, B.L. and Singh,R,P,, "Runoff influenced by r a i n f a l l 
c h a r a c t e r i s t i c , slope and surface tzreatment of micro-
catchment." Annals of Arid Zone, 19(1 & 2), 1980 pp,122-123. 
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TABLE-5 : E f f e c t o f s l o p e and s u r f a c e t r e a t m e n t o f m i c r o -
c a t c h m e n t s on t o t a l r u n o f f f r a c t i o n . 
(1974-1977) 
T r e a t m e n t Runoff (mm)/m^ (Runof f /Ra in fa 11 ) x l 00 
YEAR YEAR 
1974 1975 1976 1977 average 1974 1975 1976 1977 Average 
A-^lopes 
4 percent 32.4 373.4 186.3 256.7 212.2 29.7 62.9 56.2 64.9 53.4 
5 " 37.1 392.6 203.9 265.7 224.8 34.2 66.2 61.5 67.1 57.2 
8 " 36.2 372.8 210,5 227.7 224.3 33.4 62.8 63.5 70.1 57.5 
B-Surtace 
Treatment 
Bentonite 35.7 385.7 2U2.3 268.5 223,9 36.0 65.0 67.0 37.8 57.5 
Tank s i l t 34.3 387.0 169.4 268.6 221.6 31.5 65.2 59.2 67.9 55.9 
compaction 32.3 36b.0 202.1 263.0 215.9 29.8 61.7 60.9 66.5 54.7 
source : CAZRI, Jodhpur. 
The so i l of western Raj as than are general ly sandy, 
which contain 65 to 80 percent of sand. In the d i s t r i c t s of 
extreme west, they comparise more than 90 percent of sand. 
The s o i l of Jaisalmer and Bikaner where t h e s o i l s are mostly 
sandy and have wider pore-space, i t has been estimated that , 
near ly 50 percent of the ra in water is l o s t . This var ies from 
ar«a to area depending upon the s o i l c h a r a c t e r i s t i c s . All 
d i f f e r en t types of s o i l s are c l a s s i f i ed into good, average 
and bed catchments as per the U.S.D.A.a (1972) method. 
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i ) Good c a t c h m e n t i These t y p e of s o i l h a v i n g low i n f i l t r a t i o n 
r a t e s / p o o r l y d r a i n e d and i n g e n e r a l t h e s e a r e s h a l l o w s o i l 
a b o u t l e s s t h a n 50 cm i n d e p t h , 
i i ) Average c a t c h m e n t : In t h i s c a t e g o r y t h e s o i l hav ing 
medium i n f i l t r a t i o n r a t e s , m o d e r a t e l y t o w e l l d r a i n e d and 
m o s t l y 50-90 a n . i n d e p t h , 
l i i ) Bad C a t c h m e n t : The d e p t h o f t h e s o i l i s more than 90 cm 
and h i g h i n f i l t r a t i o n r a t e s , w e l l t o e x c e s s i v e l y d r a i n e d . The 
e x t r e m e w e s t e r n d i s t r i c t s come in t h i s c a t e g o r y v;here t h e s o i l s 
a r e m o s t l y s a n d y . 
Theire a r e d i i f e r a n t i n f i l t r a t i li r a t e s and t r a n s m i s s i o n 
r a t e s o t w e s t e r n R a j a o t h a n a r e c l a s s i f i e d i n t o t h e f o l l o w i n g 
d i v i s i o n . 
A - I n f i l t r a t i o n R a t e s : 
C l a s s R a t e s (cm/ha) Remark 
1 . Low < 1.25 Sha l low and c l a y e y s o i l s 
2 . Medium 1-25 - 2 . 5 5andy loam and s i l t loam 
3 . High - ^ 2 . 5 Deep sand 
B - D r a i n a g e ( T r a n s m i s s i u n R a t e s ) : 
C l a s s R a t e s ( c m / h a ) S o i l T e x t u r e s o i l s t r u c t u r e 
P o o r < 6 ,25 C l a y , s i l t y c l a y M a s s i v e , C o l u m n a r 
s a n d y c l a y p r i s m a t i c , a n g u l a r 
C l a y s i l t loam b l o c k y s a l t y , 
w e l l 6 . 2 5 - 2 5 Sandy loam, S u b a n g u l a r , g r a n u l a r , 
loamy s a n d , t i n e crumby 
and c o a r s e s and 
E x c e s s i v e > 2 5 , 0 v e r y c o a r s e , s a n d . S i n g l e g r a i n . 
grave . 
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On the bas is of d i f f e ren t types of slope and s o i l type 
the following c l a s s i f i ca t ion has emerged in western Rajasthan 
only the eas te rn margin is having good deal of water harvesting 
p o t e n t i a l . They comparises the eas tern p a r t s , of Jhunjhunu, 
Sikar, Nagaur and Pa l i d i s t r i c t s , where the runoff po ten t i a l s 
i s more than 30 percent . Undulating uplands are found in par t s 
of jodhpur, but to a large ex ten t in j a l o r e , Pa l i and Sikar 
d i s t r i c t s . Together with a rocky area for co l l ec t ion , storage 
and recycling of runoff type of water harvest ing. 
In sandy area of Banner, Jaisalmer, jodhpur and BiXaner 
d i s t r i c t s there i s l i t t l e scope of water harves t ing . But in 
some areas of Jaisalmer d i s t r i c t occupied by barren h i l l s , 
rivdge or ruck outcrop there is a good deal of water harvesting 
p o t e n t i a l . 
The other important area of western Rajasthan, where 
water harvesting technique could be more feasible I s in lAinl 
Basin. In tha t area there are 165 water rese rvo i r s with a 
t o t a l storage capacity of 50301 mi l l ion cu.cn. and i r r iga ted 
area of 80638 hec ta res . 
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CHAPTER - IV 
WAT3R HARVESTING IN DIFFERENT AGRO-CLlMAriC REX3I0NS 
A g r o c l i t n a t i c regicxi may be d e f i n e d a s t h e u n i t of 
homogeneous d g r i c u i t u r a l f i t n e s s a s i n f l u e n c e d o r de tex tn ined 
1 b y c l i m a t e . So c l i m a t e i s t h e mos t i m p o r t a n t e l e m e n t t o 
c o n t r i b u t e t h e i n c r s a s e of a g r i c u l t u r a l p r o d u c t i o n i n a r i d 
and s e m i - a r i d r e g i o n of T h a r d e s e r t , 
•i-'he c l i m a t e o f T h a r d e s e r t i s c h a r a c t e r i s e d by e x t r e m e 
t e m p e r a t u r e s r a n g i n g frcrn be low 0°C i n w i n t e r t o above 50°c 
i n summer. The c o n d i t i o n of r a i n f a l l i n t h i s r e g i o n i s meagre 
and e r r a t i c , i t r a n g e s from be low loO mm i n e x t r e m e w e s t t o 
above 500 mm p e r annum i n t h e e a s t . The r e l a t i v e hun i d i t y i s 
a b o u t 9 3 p e r c e n t in Augus t and a b o u t 10 p e r c e n t d u r i n g A p r i l 
and May, Th*? a v e r a g e wind v e l o c i t y i s a b o u t 3 km p e r h o u r 
d u r i n g December t o J a n u a r y and a b o u t 32 km p e r h o u r d u r i n g 
2 
A p r i l t o May, On t h e whole t h e c l i m a t i c c o n d i t i o n of T h a r 
d e s e r t i s a r i d e x c e p t o n l y 12 p e r c e n t o f t h e e a s t e r n r im, which 
i s s e m i - a r i d , so t h e whole r e g i o n i s d i v i d e d i n t o a r i d and 
semi a r i d r e g i o n a r e shown in Tai>iei '6. 
1 , 5en , A ,K . , " A g r o c l i m a t i c r e g i o n of R a j a s t h a n " A n n a l s o f 
A r i d z o n e , v o l , 1 1 , No, 1 & 2 , 1972, p - 3 1 . 
2 , Kau l , R .N, and C h a k r a v a r t y A.<» "Range d e v e l o p m e n t i n w e s t e r n 
R a j a s t h a n " , A n n a l s o f A r i d z o n e V o l , 7 . N o , 2 ,1968 ,p-22 : j r -
3 , K r i s h a n a n , A. . " D e l i n e a t i o n o f d i f f e r e n t c l i m a t i c zones i n 
R a j a s t h a n and t h e i r v a r i a b i l i t y , " The I n d i a n J o u r n a l o f 
Geooraonv . V o l . I l l No. 1, J o d h p u r , 1 9 6 8 , p p - . 3 3 - 3 5 , 
77 
LBE -5 : - D i s t r i c t w i s e area under va r ious c l i m a t i c zones," 
a r i d i t y i n d i c e s and i r r i g a t i o n wate r revauirement 
D i s t r i c t s 
Area under Zones Percentage 
a r i d a r e a 
Arid Semiarid 
Mean 
a r i d i t y 
index (%) 
Mean i r r i g a -
t i o n r e q u i -
rement (mm) 
Barmer 
B i k a n e r 
Churu 
Ganganagar 
Ja i s aimer 
J a l o r e 
Jhunjhunu 
Jodhpur 
Wagaur 
P a l i 
S i k a r 
2 6, 3d7 
27,244 
16,830 
2 0,6 34 
38,401 
9, 308 
4,653 
22,SOU 
16,968 
5,956 
4,784 
— 
-
-
-
-
1253 
1865 
-
750 
^431 
2548 
100 
loo 
100 
100 
100 
88 
69 
lUO 
96 
48 
65 
82 
81 
78 
82 
89 
1266 
1246 
1144 
1176 
1365 
Arid - 72 Arid - 1065 
S.Arid - 64 ScArid - 829 
Arid - 72 Arid - 1039 
S.Arid - 61 S.Arid - 869 
70 1172 
Ar id - 7 3 Arid - IO63 
S.Arid - 66 S.Arid - 955 
Arid - 71 Arid - 102 6 
S.Arid - 61 S.Arid - 815 
Arid -*gg7Af/rD-/ 
S. a r i d v>i^ fj6&.'*i«~ 
r 
Ace No. 
^^'^.OS JL^qS ^7 
'^.:.^ > ^ 
r h e above t a b l e c i e u r l y shows t h a t t h e west'^ febMfliwfEBoi^  ' i s 
100 p e r c e n t a r i d and t h e r e f o r e , t h e i r r i g a t i o n requirement i s 
h i g h e s t i n j a i s a l m e r followed by Barmer, Bikaner , Ganganagar 
and Jodhpur , The lowest i r r i g a t i o n requi rement i s in S ikar , P a l i 
and o t h e r e a s t e r n d i s t r i c t s of Thar d e s e r t . The need of i r r i g a t i o n 
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requirement Is t o t a l l y dependent upon r a i n f a l l because in 
Thar deser t t he re i s no perennia l r i v e r . The cl imate l im i t a t i ons 
of the region are discussed below. 
The cliiiiate of Thar deser t i s character ised with 
hot dry summers and coal dry win te r s . The rainy season, how-
ever, i s very shor t . The r a i n s are not only for from adequate 
but they are highly e r r a t i c in nature with high degree of 
r a i n f a l l v a r i a b i l i t y . Although the rainy season l a s t for nearly 
th ree months but actual occurence of ra ins i s very scanty, 
Tnough t h i s region experiences th ree broad seasons, namely. 
The cold weather season, the Hot weather season and the 
season of Mansoon r a i n s . However^ for p r a c t i c a l purposes of 
cropping and water harvesting only the season of general ra ins is 
worth considerated. 
The season of General Rains i In most p a r t of the Thar dese r t 
the season of general ra ins i s associated with the advancing 
southwest monsoon. Since the r e t r e a t of monsoon is so sudden 
and d r a s t i c , i t could hardly be considered as season of some 
Consequence, The onset of south westerly monsoon taK.es place 
in t h i s region by the l a s t week of June t o the f i r s t week of 
July or i t may be delayed t o the l a s t week July o r even upto 
August, In most of the areas , l a s t week of August has the 
maximum r a i n f a l l season. The withdrawal of monsoon completes 
within the f i r s t week of September, In Thar dese r t the rainy 
period i s s h o r t e s t in the country. 
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During the season of general ra ins the weather s l i g h t l y 
cools down but the teinperaturt^s remain high during the breaks . 
The norlnal maximum temperature of the monsoon period exceeds 
35°C. The mean d iurna l range ot tem pera ture i s lowest due 
t o the atmospheric humidity. The value of vapour pressure 
during the monsoon months exceed 25 mb, and the values of 
r e l a t i v e humidity ranges trom 75 to tiO percent i n the morning 
and 50 t o 60 percent in the af ternoon, Ganganagar and Bikaner 
are exceptions, where these values are r e l a t i v e l y lov/er» 
About 90 percent of the r a i n f a l l occurs during the 
monsoon months from June to September, Rainfal l i s associated 
with depress ions . The f i r s t s p e l l ot r a i n t a l l comes with a 
heavy down pour. The number of rainy days i s hardly lO to 15 
in a year . The r a i n f a l l var ies from 5b4 mm a t Desuri Tehsil ot 
pa l l in the southeast to 76 mm at Bui i i in the northern Jalsalmer, 
(the mean lowest r a i n t a l l ) in the west. In general the r a i n -
f a l l decreases from east to west, which is c l e a r l y shown in 
table - 7 . 
Over t h e whole region monsoon ra in i s most e r r a t i c and 
uncer ta in . The average r a i n f a l l on a wet day in monsoon season 
i s generally between 12,5 mm to 15,7. ram. The monsoon sometimes 
experiences the thunderstroms, wnich mostly occur ing. in the 
months of June and July, 
4 , Krisnanan, A. "A climatic analysis ot the arid zone 
of north western India". In Desertif ication and pis 
control. Editedj Jaiswal P. LT, ICAR, New Delhi P.46, 
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TABLE 7 : 0 i s t r i c t w i s e Rainfal l values for rainy months 
D i s t r i c t Wean monsoon r a i n f a l l (mm) 
iJarmer 263.90 
Bikaner 2 39,7 0 
Churu 314,76 
Ganganagar 211,65 
Jaisalmer 169.26 
Ja lo re 361.95 
Jhunjhunu 32 3.b2 
jodhpur 333.97 
Nagaur 291.92 
Pa l i 359.21 
Sikar 415.63 
The Season of Retreat ing Monsoon : After t he withdrawal 
of southwesterly monsoon by the middle of September, dry 
and f a i r ly waxrn weather p r eva i l s t i l l the end of October, 
This weather i s usually referred t o as the • second suranier' 
o r 'minor summer' , 
In t h i s season, the d i u r n a l range of Temperature 
i s from 14.9°C in Barmer t o 19,2°c in Ganganagar, Relative 
humidity i s qua i te low even lower than cold season. The 
value of vapour pressure ranges from 10 t o 16 mb.and 
the wind ve loc i ty i s qu i te low.These signs show a well 
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marked s h i f t towainds the cold season , 
All d i t f e r e n t c l imat ic observations in Thar desert 
a re character ised by high so la r rad ia t ion from 450 to 550 
ca lo r ies per day per sq cm , and d iurnal ly f luc tua t ing 
temperature, precar ious and e r r a c t i c low annual r a i n f a l l , 
The low humidity of the atmosphere for g rea te r par t of the 
year except during monsoon months, powerfull not dry cold 
v/inds, sand-stroms* dust-stroms, occassionail hailstrcxns, 
dew, mist, fog, f rost , high evaporation and low p r ' - c ip i t a - . 
7 
t iun are c l imat ic c h a r a c t e r i s t i c s . 
The r a i n f a l l in Thar deser t i s not only low, but also 
highly e r r a t i c and unevenly d i s t r i b u t e d . If a l l the annual 
r a i n f a l l is fully u t i l i z ed in western Rajasthan, then much 
of the water sca rc i ty would be reduced. The surplus water 
can be saved by the technique of water harvest ing and t h i s 
water can be s tored for the future use of domestic animals 
and growing of crops.Because the r a i n f a l l i s most e r r a t i c 
and uncertain, as a r e su l t these areas suffer from drought 
Conditions once in every 3 yea r s . 
Dis t r ibu t ion of Annual r a i n f a l l and i t s Va r i ab i l i t y : 
The average annual r a i n f a l l in Thar deser t i s less 
than 350 ram, which i s very unevenly d i s t r i b u t e d . I t va r i e s 
5 , Ahmad, A. op, c i t p -94 . 
6, Ahmad, E, "i^robiems of dryland agr icu l tu re in India" 
ih Dry Land Agriculti^re in India, iSdited: Shafi M. and 
Raza, M.,Rawat Pub. Jaipur, 1987 p-27. 
7 , Wullay, B.N, and jo sh i , M.C." A study in the problems of 
Rajasthan d e s e r t , " ir'roceedings Sysraposium On Problems of 
Indian Arid /ione, (2 3rd Nov-2nd Dec, 1984), jodhpur, " 
Pub. lay Ministry of r ' u ca t i on ^ v t . o f Indla ,N.Delhi . 
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from 100 mm in the nor th western s e c t e r of j a i s a i m e r 
d i s t r i c t t o 600 mm in t h e south e a s t e r n s e c t o r of P a l i 
d i s t r i c t . The gene ra l t r end of r a i n f a l l i s a d e c r e a s e from 
s o u t h e a s t t o nor th west (F ig , l"^  ) , 
Of the t o t a l annual r a i n f a l l in t h i s reg ion about 
89 percen t i s r e c e i v e d u r i n g t h e southwest monsoon (June-
Sep t ) , 5 p e r c e n t comes i n w i n t e r (Dec-Peb) and t h e remaining 
6 percen t comes as t h e s c a t t e r e d p e r i o d i c r a i n s in the 
Q 
hot dry season . This i s c l e a r l y shown in the t a b l e ^ y . 
TABLES I R a i a f a l l D i s t r i b u t i o n 
D i s t r i c t Mean Annual 
ra in f a l 1 
(mm) 
% summer % win t e r 
Rains Rains 
j u n e - s e p t . Dec-Peb, 
% Pe r iod ic 
Rains 
Barmer 
Bikaner 
Churu 
Ganganagar 
J a i s a l m e r 
J a l o r e 
Jhunjhunu 
jodhpur 
Nagaur 
P a l i 
SiKar 
290 
282 
366 
255 
186 
381 
387 
368 
328 
397 
467 
91 
85 
8t) 
83 
91 
95 
86 
91 
89 
93 
89 
3 
5 
6 
9 
4 
2 
5 
3 
4 
3 
6 
6 
10 
8 
8 
5 
3 
9 6 
7 
4 
5 
Source : Based on mean monthly r a i n f a l l d a t a ob ta ined from 
Climatology s e c t i o n . D i v i s i o n of Wind, Power and 
So la r Energy U t i l i z a t i o n , CAZRI, Jodhpur, 1983. 
8 . Qureshl , S, op . c i t , p p . 68-69 
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I t i s worth considerat ion tha t r a i n f a l l var ia t ion 
in Thar dese r t from year t o year, for a period of eighty 
years (1901-1980) shows tha t surplus r a i n f a l l occured once 
in two years at Pal i (53 percent) and once in th ree years 
a t j a l o r e and jodhpur . At Slkar Jhunjhunu and Barmer there 
Q 
are chances of co l l ec t ing surplus rainwater once in 4 yea r s . 
Another study on the frequency and d i s t r i b u t i o n of 
r a i n f a l l in Thar deser t for a period of 1901 to 19%U shows 
tha t the surplus pat tern of r a i n f a l l is expected once in 
5 years or 10 yocirs and there i s high percentage of runoff, 
(Fig. 14 ) . I t i s c lear ly seen that once in 5 years en t i re 
region can get more th^t 300 mm. r a i n f a l l exc^•pt only Jaiaalmer 
d i s t r i c t and westr-rn part of blKaner and Ganganagar, If we 
consider 10 years then only western par t of Ja isalmer f a l l s 
below 300 mm. ^ 
On the other hand the di f f ic iency p a t t e r n r a i n f a l l is 
expected once in 5 year or 10 years and the percentage 
frequency of occurence of highly^ def ic ien t r a i n f a l l years 
has a l so been present in the fig.j^^ I t i s a pecular feature 
of Thar deser t tha t onco in 10 years the annual r a i n f a l l 
of en t i r e a r id zone can be l e s s than 200 mm and r a i n f a l l 
9 . Ramakirshana, Y.S. et a l . "Water balance and crop planning 
A Case study of western Rajasthan." ^nnals of Arid zone. 
24(2) 1985, pp. 116-119. 
10, .<rishnan, A. and Thanvi, K.P. "Quantif ication of r a i n f a l l 
i n d i r t e r e n t region of Western Rajasthan" Annals of Arid 
ZsmS, 16(2), 1977, P.1B7. 
85 
THAR DESEUT 
SURPLUS RAINfALL DM-r t fC 
M U-, 0 ^ ; &.i MG I,.,I 
KILOMETKES 
iiiiiiiite: 
Ik I 
(mm)»U«PLUJ fWTTOtN OMCC 
IN 3 VCAnS 
— — — DliTRIflliTION Of AMNUM. RWtl'^/J-l 
(mn^SWtPLUa PATTEHN ONCU 
1.4 OYCAAS 
peRCMTACc or MIOM SORPUUS RAIMFAIL 
YeAI\l90t-l970) (>l5Caof NORMAlJ 
a]iiQ>'«^ 
FIG. 14 
86 
HAR DESERT 
Dt.TIClliNT RAINFALL I>\rTr"F<N 
>2 10 
L:;f. 
0 -V G') yr-
MlOMETfitS 
LEGEND 
OCFICrjCy PATTERN OF RAINrALL 
(mm exPECTEOOMCC IN 5 YEAfXi 
— — _ oertENCY PATTERN OF riAINFALL 
(mrrlExPCCTEO ONCE IN 10 YEAfB 
PERCENTACf F H E O ^ N C y OF MIOH DEFICIT 
RAINFALL YEARS ( - S q ^ C F NORMALX>90l-7p\ 
I I tCfi TO ii^ 
^ ^ ^ 's;; TO so;c 
• aoH 
F I G . 1 5 
87 
o f j a i s a l m e r d i s t r i c t w i l l l e s s t h a n 50 mm. I f we examine 
t h e d e f i c i e n t r a i n f a l l p a t t e r n , once i n 5 y e a r s which shows 
2oO mm i i ; n i t , o v e r Ganganagar , e a s t e r n p a r t o f B i k a n e r , 
j o d h p u r , w e s t e r n p a r t of Nagaur and J a l o r e d i s t r i c t s . The 
d i s t r i c t of J a i s a l m e r , w e s t e r n Barrner and w e s t e r n B i k a n e r 
11 f a l l s u n d e r t h e l e s s t hen luO mm. C a t e g o r y . The s u r p l u s 
R a i n w a t e r a t d i f f e r e n t s t a t i o n i s shown i n T a b l e .^ , 
TABLE g - Water h a r v e s t i n g p o t e n t i a l s in d l t t e r e n t r e g i o n of 
T h a r d e s e r t . 
S t a t i o n 
Mean H i g h e s t P r o b a b l e p e r i o d of No, of 
S u r p l u s s u r p l u s w a t e r s u r p l u s S u r p l u s 
(mm) (mm) y e a r 
Barrner 9 6 
Churu 62 
J a i s a l m e r 42 
j a l o r e 107 
j h u n j h u n u 7 3 
j o d h p u r 112 
^^agaur 2 35 
P a l i 144 
S i k a r 86 
32 3 
159 
110 
376 
226 
363 
596 
545 
2 39 
30th - 34 t h week 
( 2 3rd J u l y - 2 6 Aug.) 
3 4 t h - 35th week 
( 2 0 th Aug . -2nd S e p t ) 
32rd - 35 th week 
( 1 3 t h Aug. -2nd S e p t . ) 
30 th - 3 6 t h week 
(2 3rd j u l y - 9 t h s e p t ) 
32 nd - 34 th week 
( 6 t h Aug - 26 Aug . ) 
3 1 s t - 36 th week 
( 3 0 t h J u l y - 9 t h S e p t , ) 
25 
9 
10 
40 
26 
34 
33ixa - 35 th week 8 
( 1 3 t h A u g . - 2nd S e p t . ) 
3 0 t h - 36 th week 5 3 
(2 3rd j u l y - 9 t h Sept) 
34th - 35 th week 
(20th Aug - 2nd Aug) 
29 
S o u r c e t Ramakrishna Y . S . e t a l , 1985. 
1 1 . I b i d , p . Jr88. 
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An analys is of r a i n f a l l d i s t r i bu t i on and pa t te rn 
over the Thar deser t reveals three d i s t i n c t region of water 
harvest ing p o t e n t i a l are : 
a) Extremely ar id region of west with l e s s than 300 mm r a i n f a l l , 
b) Arid region of the cen t ra l low lands with 3uQ-400 mm 
r a i n f a l l , 
c) Semi-Arid region of the east with more than 400 mm r a i n f a l l . 
1 . WATa'K HARVESTING CN THS WEsrSRivi REGION OF THAR PgSERT : 
This region of extreme deficiency of water comprises, 
Bcirmer, Bikaner, Gauganagar and Jaisalmer d i s t r i c t s . This 
region cover an area of 114 ,^66 sq.kras. which accounts to 
54.93 percent of the t o t a l area of western Rajasthan. In th i s 
region of acuta shortage of water, the annual r a i n f a l l 
l e s a than 300 mm and the ar idety index i s 89, according to 
Thomthwaites sca le , 
^jonocropping system i s a ru le in the whole regioa 
except in the canai zone where ag r i cu l tu re tends to 
i n t e n s i f y . Here both rab i and v<Jiarif crop are regular ly grown. 
The technique of water hairvesting in t h i s region are 
very old, l oca l ly known as 'Khadin' system. Khadins a r e . 
those areas where rainwater i s co l lec ted in the depressions 
without any a r t i f i c i a l l i f t i n g with a l i t t l e human e f for t . 
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These na tu ra l short l ived ponds are made in to wider farm 
p l o t s and are linked with su i t ab l e embankments and trenches 
12 
t o the upper catchments in the inaadidte l o c a l i t y , Rhadin 
type of water harvest ing is more feasible in the d i s t r i c t 
of Ja isa lmer(Fig , i6 ) due t o the favourable nature of 
land form. These land form cons i s t of barren h i l l - r i d g e s 
or irocK out crops showing tremendous p o t e n t i a l . Even 
a shower of 100 mm is j u s t enough to f i l l a small f^rm 
sChad in . 
Besides, the rocky and h i l l y pa r t s most of the area 
of western region i s sandy. In the sandy p a r t s of Jaisalmer, 
Banner and Blkaner have r e l a t i v e l y low scope of water 
hajrvesting, because the r a i n f a l l i s low and temperature i s 
high, the remaining water absorbs quickly due to the sandy 
nature of the s o i l . But an important advantage of t h i s 
region i s l a rge s i ze of land holdings which i s more favourable 
in water harvest ing technique. The farmers can etford to 
s ac r i f i ce the cu l t ivab le land for the catchment in the f ie ld 
water harves t ing . In th i s region the command to catchment 
r a t i o may be 1:3 for successrul cropping and suf f ic ien t 
y i e l d s . 
12, Tewari, A, "Khadins and dry land Agricul ture in j a i sa lmer 
deser t In Dry land Agriculture in India, Edited;Shat i , 
M, and Raza, M,, Rawat Pub, Ja ipur 1987, P» 166-1=67. 
13 . .<olarKar, A. S. e t a l , "Khadin: A land use system with 
water harvest ing for ag r i cu l tu re in Thar d e s e r t . " jQur. Arid Environment, 6( i ) London, 1987,pp-57-66. 
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2 . WATi:.'R HARVESTUMG IN THE CENTRAL REGION 
A r i d p a r t s of t h e c e n t r a l r e g i o n c o m p r i s e s Churu, j o d h p u r 
and Ndguar d i s t r i c t s . T h i s r e g i o n c o v e r s an a r e a of 67, 688 
sq .Kms, which a c c o u n t s t o 32 ,42 p e r c e n t o f t h e t o t a l arf>a 
of w e s t e r n R a j a s t h a n . The mean a n n u a l r a i n f a l l i s 350 mm. 
and r a n g e s from 300 mm i n t h e n o r t h w e s t t o a b o u t 400 mm 
i n s o u t h e a s t and number o f r a i n y d a y s r a n g e s from 14 t o 2 1 . 
The a r i d i t y i n d e x v a r i e s from 70 t o 8 7 . In t h i s r e g i o n 
p o l e n t i a l s o f w a t e r h a r v e s t i n g i s medium due t o s l i g h t l y b e t t e r 
r a i n f a l l c o n d i t i o n s . 
P h i s r e g i o n i s a l s o c h a r a c t e r i s e d w i t h s i n g l e c r o p p i n g . 
The i r r i g a t i o n f a c i l i t i e s i n t h i s r e g i o n aire v e r y s m a l l , 
aDout J p e r c e n t o f t h e t o t a l c u l t i v a t e d r e g i o n e x c e p t i n 
J a l o r e , whore i t r a n g e s b e t w e e n 3 t o 9 p e r c e n t . In monocropp lng 
K h a r i f , b a j r a i s dominan t c r o p . 
The p h y s i c a l f e a t u r e s o f t h i s r e g i o n l a r g e l y c o m p r i s e 
sandy t o rocKy w a s t e s . The p e r c e n t a g e of l a r g e s i z e of h o l d i n g s 
i s 20 -30 p e r c e n t c o u p l e d w i t h m o d e r a t e amount of r a i n f a l l . 
T h e r e f o r e i n t n e c e n t r a l r e g i o n t h e command t o c a t c h m e n t 
r a t i o h a s been s u g g e s t e d a s 1 : 2 , 
3 . WATSR HARVESTING Qti THE EASTERN FIAMK : 
S e m i - a r i d r e g i m e of t h e e a s t e r n f l a n k c o m p r i s e s 
Jhu i i jhunu , S i K a r , P a l i and j a l o r e d i s t r i c t s , i t c o v e r an 
a r e a of 2 6 , 0 4 7 s o . k m s , which a c c o u n t t o 12 ,48 p e r c e n t of t h e 
92 
t o t a l a r e a of w e s t e r n R a j a s t h a n . In t h i s r e g i o n t h e r a i n f a l l 
i s more t h a n 4uo mm and r a i n s b e g i n by t h e end of J u n e i n 
monsoon mon ths , which i s t h e e a r l i e s t o c c u r e n c e of r a i n s 
i n t h e whole P h a r d e s e r t . 
T h i s r e g i o n encompasses t h e A r a v a l l i f o o t h i l l s and 
t h e p i e d m o n t r e g i o n . The s o i l a r e l a r g e l y g r a v e l l y . Due 
t o h i g h a m p l i t u d e ot r e l i e f , t h e s l o p e in t h i s r e g i o n a r e 
f a i r l y m o d e r a t e t o s t e e p . Here t h e t e c h n i q u e o i w a t e r 
h a r v e s t i n g i s more f e a s i b l e t h a n any o t h e r r e g i o n of Tha r 
d e s e r t . 
I n t n i s r e g i o n f i e l d t r i a l s f o r t h e f o u r c o n s e c u t i v e 
y e a r ( T a b l e - l o ) from 1974 t o 1977 were c o n d u c t e d a t CA^RI 
R e g i o n a l R e s e a r c h I n s t i t u t e , Here i n g e n e r a l , m i c r o c a t c h m e n t i j , 
i r r e s p e c t i v e o t s l o p e p r o v i d e d 50-8U p e r c e n t a d d i t i o n a l 
runoff.• '•^ 
TABLSiOxi^unoff i n r e l a t i o n t o t o t a l r a i n f a l l r e c e i v e d 
d u r i n g c r o p p i n g s e a s o n s (1974-1977) 
T e a r R a i n f a l l Runoff y i e l d P e r c e n t a g e r u n o f f 
(mm) (mm) t o tdfel r a i n f a l l 
33 .5 
8 0 . 5 
7 4 . 1 
85.8 
(jj'ig, in p a r e n t h e s i s i n d i c a t e number of r a i n y days) 
Source : j a i n a . L . and Siiigh R .P , CAZRI, 1982, 
1 3 . J a i n , B,L. and Singh R ,P , "Crop in f luenced by runoff and 
SOJLI mo i s tu re s t o r a g e " . Annals of Arid zone^21 (1 ) , 1982, 
pp - iy -2 3 . 
1974 
1975 
197 6 
1977 
14U.1 
62t i .4 
359 .9 
4 1 4 . 3 
(10) 
(43) 
(25) 
(20) 
4 6 . 9 
5U6.0 
2 6 6 . 9 
3 5 5 . 5 
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In t h i s zone local water harvest ing would be most 
feasible^ because t h i s type of water harvest ing is induced 
on the na tura l rocKy and gravel ly catchments. Another 
important factor of water harvest ing in th i s region i s the 
highest amount of r a i n f a l l as compared to other regions . 
However, the land holdings are very small . The ag r i cu l tu ra l 
d e n s i t i e s are high as a r e s u l t of i t the percentage of 
cu l t iva ted area under large holding i s between 7 to 15 
percent . 
On the eastern flank the small s i ze of land holding 
i s a major cons t ra in t in the p o s s i b i l i t i e s of water harvesting, 
Moreover, the r a i n f a l l is good, the need of water harvesting 
i s l e s s . The command to catchment r a t i o in t h i s region could 
be 1:1, 
CHAPTER V 
WATER HARVESTING EEAi3IBILITY ON CROPS 
In this chapter an attempt has been made to evaluate 
the applicability and utility of water harvesting technique 
on different crops grown in the aridlands. The comparative 
cost, benefit analysis of different cropping systems under 
water harvesting would further help in proposing planning 
regions of different cropping systems, such as cereal crops, 
vegetable crops and horticulture. 
The cropping pattern of the region reveals that 
cultivation of cereals is most important. As the mean growing 
season of this region is about 75 to 90 days, it is necessary 
to grow short duration, high yielding and fertilizer respon-
sive varieties of crops which can complete their growth 
within the span of available soil moisture resources. Agricul-
ture is the main occupation of majority of population, but 
net sown area in this region is only 44 percent of the 
cultivable land. 
Although western Rajasthan is largely a single 
cropping region, however, the cropping intensity varies 
from place to place in response to the availability 
of moisture. The cropping intensity was calculatedon the 
formula : Total cropped area v 100 
net sown area 
BT) 
If the value for a region comes less than 101 then it has 
very low cropping intensity. Such a situation is witnessed 
in the districts of ^armer, Bikaner, Churu, Jaisalmer and 
Jodhpur. If the value comes between 101 to 110 then the 
cropping intensity is moderately low. This is found- in the 
districts towards the Aravallis such as Jalore, Pali, Naguar, 
Sikar and Jhunjhunu. These districts have higher rainfall. 
1. FEASIBILITY ON CEREAL CROPS AND PULSES 
The growth and maturity of dryland farming depends to a 
large extent upon the amount of moisture availability. It 
is commonly seen that dryland crops show a flush luxuriant 
growth early in the growing season. When most of the available 
soil moisture has been consumed, the crop begins to dry 
up before reaching to maturity. This problem can be solved 
by adopting an appropriate water harvesting system, which 
provides additional quantities of moisture. 
The rxonoff farming has been found to offer potentialities 
for increasing and stabilizing yields, minimizing the risk 
2 
of crop failure and saving inputs required for crop production. 
The runoff farming is practised in a variety of ways, however 
two methods are commonly practised In Thar desert. They are 
1. Sen, A.K. and Abraham, C.T. "Crop belt and cropping pattern 
of I^aiasthan", Annals of Arid Zone, Vol. V No. 2, 1966. 
PP'111-113. 
2. Singh R.P. "Cropping systems for drylands of the Indian 
arid zone." Annals of Arid zone, 19(4) 1980 pp. 442-443. 
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inter-row and inter-plot v/ator harvestint,. i^ iifcrent iU.ucl:'- : 
at CAZRI, show that the inter-row v/ater harvcisting cy^ter: in 
more feasible and conserves 13.4 percent more mo'f.ture in thic-
soil than flat system at the time of harvesting Kharif.' 
The major Kharif crop is bajra, jawar, pulses and 
sesamum. These account for more than 90 percent of the total 
cropped area. The kharif fields are prepared in the month of 
may and June by clearing of shrubs and other weeds. They 
are ploughed at the onset of rains in July. The rabi crops 
are grown only where there is availability of moisture in 
the winter season and the Kharif crop has been abondoned. 
It is only the Aravallis districts and Ganganagar where rabi 
crops are grown. 
In Thar desert, cultivation of cereal is an impoittint 
aspect of agriculture. Among the cereals, millets like Jov/ar 
and bajra predominate both in acerage and production, '•'^'he 
other cereals are wheat, barly and maize which are mostly grovm 
in semi arid regions and in those regions where the facilities 
of irrigation water are available. Some important cereals 
of Thar desert are discussed here. 
3. Mann H.S. and Singh R.P. "Crop production in the Indian 
arid zone" op cit. pp. 219-220. 
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Pearl Millet (Pennisetum typhoides) Vernacular - Bajra.. 
Bajra is the most important food crop in Thar desert. 
The crop is sown in July after the first shower ^ nd harvested 
in October. Among all grains which are grow in India, Bajra 
occupies a pivotal position. It is grown abundantly in 
arid zone, and western Rajasthan contributes 12 percent of 
the total state production. Besides being a food crop it is 
also an important foodder crop. It's hardy nature has made 
this crop extensively adopted in the arid regions especially 
by the poor farmer. 
Bajra is grown during the monsoon season and the crop 
totally depends upon rainfall. Due to the erratic distribution 
of rainlall, this dryland crop encounters drought during 
critical growth, leading to low yiled or total failure of 
crop. If the runoff water is available then the crop can be 
4 
saved with sup^ -jlimental irrigation. An experiment of runoff 
farming was conducted at CAZRI during the extremely dry year 
in 1968. By creating microcatchments, some area went out of 
cultivation (Catchment area) though net yield in treated plots 
was about 28 percent more than from flat sown area. 
4. Daulay, H,S. et al, "Studies on the relative efficiency 
of bajra (Pennisetum typhoids) and Mung (Vigna revediata) 
varities in Utilizing rainfall and stored soil moisture on 
dry land of Western Rajasthan." AnnalS' of Arid Zone 
17(1), 1978, pp-19-20. 
5. Singh,S.D, et al. "Runoff Farming making the best of 
available water." op cit pp.7-8. 
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Another success of runoff farming is the excess 
of moisture saved from the kharif crop to rabi crop. This 
excess is collected and conserved in ditches for a second crops 
(Table U) x'his work could be conveniently and cheaply done with 
a furrow turning plough, as shown in Fig_]_7^ 
TABLE 1^:Estimate of percent moisture in the soil of raised 
bedS/ fallow plot and ditches upto planting time of 
rabi crops. 
Month 
July, 1970 
^ugust 
Septemb. ;r 
October 
November 
December 
January 71 
February 
March 
April 
May 
Rainfall 
(mm) 
106 
361 
118 
-
-
-
24 
15 
-
-03 
48 
Percent soil 
Ditches 
13.2 
13.0 
12.0 
9.b 
8.9 
8.3 
-
-
-
-
-
Moisture in 
the fallow 
plot 
12.2 
12.1 
11.9 
8.8 
7.6 
7.2 
-
-
-
-
-
15-30 cm layer 
liaised beds 
11.5 
11.6 
9.9 
9.0 
7.1 
7.0 
-
-
-
-
-
(Source - lARI, N.Delhi) 
6. Bains, S.S. et al. "Dryland crops with profit potential" 
Indian Farming, Vol. XXI No, 6, 1971 pp. 38-48. 
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By ditch method two objectives were well achieved that 
is higher yield of bajra and enough soil moisture in ditches 
at the time of sowing o£ rabi crops. 
Sorghum(Sorghum vulgare) Vernacular-Jowar 
Sorghum is an important kharif crop in India, which 
occupies the largest area of 18 million hectares amongst 
the millets. But in Thar desert the cultivation is poor 
because it is grown in those areas where the rainfall is more 
than 300 mm. It is grown in Semi arid region of Aravalli 
districts and in eastern Ganganager, However, Sorghum tends to 
be remarkebly drought resistant and prefers warm climate. 
The crop is sown in the lost week of June and early 
July and h^ irvested in '-'ctober and November, The habit and 
appearence of the plant resembles with maize. Sorghum possessos 
a well developed root system, the roots are widely, thickly 
distributed and their absorptive power is so effccient that 
they are able to exhaust most of the available moisture 
from the soil. So the plant is unable to withstand drought 
and arid conditions. 
Sorghum have two varieties viz., Kharif and rabi, the 
rabi sorghum is mainly a fodder crop. In western Rajasthan 
7 
only Kharif sorghum is cultivated. Two high yielding hybrid 
7, Chakravarty, A.K. "Forage Production from arid desert", 
Indian Farming, Vol. XXI, No. 9. 1970, p,l7. 
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varieties are CSH-1 and CSH-4 cultivated in this region 
'JL'hey are luoct suit ble and mature in 100 to 110 days. The 
detch .i.ethod of moisture conservation is more t ffective 
in t lis region for the higher yield of sorghum, 
y.aize or Corn (Zea mays) Vernacular-Makka 
Maize is the chief crop of Aravalli districts. The 
crop is sown early in June-July and is hairvested by the end 
of October, The crop is cultivated, only where the rainfall 
is more than 500 inin in eastern districts v/here v;ater harvestin-j 
feasibility is more, because this crop needs plenty of v/atcr 
during early stage of its growth. 
In ax'id and ccrai arid ujcas/ inter-row \/otor li.irvt ritinq 
is mort.' feasible for maize crop in two yays. Thui^c LI'AJXOIU^ 
are characterised with lov; .uid erratic rainfall and drought 
conditions both being harmful, because maize is one of the 
sensitive crops. The practise of moisture conserving is 
beneficial for the crop in drought and by way of draining 
8 
the excess water. 
An expt^ -riiiient v/as conducted at the Agricultural 
Experiment station, university of Udaipur in the monsoon 
season of 1971, The trial consisted of two treatments of 
water harvesting for maize cultivation. In tlie first treatrncnt, 
the crop was sown in the centre of 35 cm, v;ide furrow and 
S. Yadav, R,C. "Inter-row water harvesting beneifical to 
mair.e "Indian Fariiiing, Vol. Xy."VI, No.4, 1976 p,5. 
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4 0 cm si^o.ce between the adjacent furrow wac modified in 
15 cm high ridges. In second t: eatment crop w.is sown on 
flat land and a ca^chment of equal an a was provided for 
suppliinenting moisture in the cropped area with one percent 
slope, ^oth the treatments were provided with drainage 
ditch are shown in i^c,.- 18. 
The result shows that the inter-row water harvesting 
is beneficial for maize crops and there was enough conserved 
moisture in the furrows for the cultivation of short duration 
9 
rabi crop. (Fig. 19). 
VJheat (Triticuin aestivum) Vernacular-Geliun 
Wheat is most important cereal crop, which requires 
dry, temperate climatic conditions and a rainfall of more 
than 400mm per annum. So in That desert it is grown only 
in the eastern parts and Ganganagar where the irrigation 
facilities are cOi.jnonly availaole. Though wheat is imi)ortant 
rabi crop in arid region, which accounts far 34 percent 
of the total cultivated area in rabi cropping and 47 percent 
of irrigated area. 
Districtwise it is grown 3L percent in Ganganagar 
and 16 percent in Pali where irrigation facilities are 
available. But in otht'r districts v^ /hure there is eibsence of 
irrigation facilities the technique of water harvesting have been 
developed in which water can be harvested from agricultural 
9. Ibid p.7. 
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lancJ (v/ithin limits of the farm) stored in a pond ond 
recycled to obtain hicjher yiledn jn dry area."*" J^itch iti.tli'K, 
of conscrviny moisture from Kharif is very usoful to wheat cro,-> 
as we discussed earlier. 
I'he sowing of wheat starts from the month of October 
to November. Seeds germinate and youag loaves come out of 
the soil within a fortnight. Periodical weeding is very 
necessary. The crop gradually matures within 5 to 6 months 
(in March and April) and becames ready for harvesting. 
The production of wheat in Western Rajasthan is only one 
fifth of the total state production. There are a number o' 
varieties grown in di ferent agroecological conditions. 
Hybrid vax^ietics are' C 306' and Kalyan cona. 
Barley (Hordium Vulqare) Vernacular-Jau 
Barley, being one of the most suitable crops for dry 
land areas, hus inbuilt capacity to germinate, grow and 
yield well under deficient soil moisture conditions. The 
crop is sown in October - November and harvested in March-
April. The physical and edaphic requirements are more or 
1 !SS the same as far wheat but it h.is yieat capacity to 
V.ithstand the adverse effects of drought spells, because its 
roots reach deeper into the soil in the search of moisture 
10. Yadav, J.iJ.P. et <al. "Excess rain water source for 
rabi irriy.ition in nundarbans" Indian Farming VoLXJ^:!, 
No. 4-19t;i, x^p.27-28. 
11. Cuiita, B.K., and Taiyab, M, "Cultural practices for rainfal 
vvlTieat" Indian inarming, Vol.XXiClV No. G, 1904, p-15. 
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to meet the evaporative demands of the crop during drought 
period. This is the reason that barley has better moisture 
extraction capacity than wheat under similar set jf dry 
land situation as shown in tabic.X2, 
TA3LE12 :Moisture Use efficiency v;heat and barley under 
dryland conditions 
Wheat Barley 
Total consumptive Use(mm) 147.00 227.00 
Grain yield(kg/ha) 370.00 1279.00 
Moisture use efficiency(kg/mm) 2.51 5.73 
^ource : Singh, K.N. 
The early sowing of barley (till last week of October) 
is most suitable period for higher yields. Because during 
this period sufficient moisture is present which has been 
saved from the Kharif crop for the pxoper germination. In 
dry land areas, barley seed should be sown at a uniform 
depth of 5-7 cm from the surface, which depends upon moisture 
status of the soil. The important barley producing districts 
are Pali, Sikar, Ganganagar, Nagaur, Jhunjhunu and Jalore 
in order to contributing 16 percent of Rajasthan's total 
barley production. 
Pulses 
India ranks first in the world in respect of pulses 
13 production and Rajasthan is the second largest state 
12. Singh, K.M. "Raising Productivity of dryland barley 
Indian Farming, Vol. XXX,No. 5 1980, p.7 
13. Lal,S. "Incre^ -'-.lnq Pulse Prod -tlon" 
Indian Farmi V( l.X> TV,No.l, 1984 P.3. 
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in proiiortion of area but in £jroduction it ranks third. 
Pulses arc important and cheap sovxrce of protein ood 
i^roviue nutritions fodder to the cattle. They uJ"o play an 
important role in agricultural ecology by fixation of 
14 
atmospheric nitrogen. shown in Table 13 . Being deep 
rooted/ they are fairly drought tolerant and hence find plac; 
in crop rotation of dry lands. So the pulses crop are sown 
90 percent under rainfed, conditions where cereals and 
other crops that require irrigation can not be grown. This 
It 
unique feature of pulses due to their deep top root system 
which has the advantage of utilizing moisture from lower 
strata of the soil. 
TABLLii .Amount of nitrogen fixed by dii terent grain leyuni' :: 
Name of Crop Amount of Nitrogen (kg/ha) 
fixed Average range 
1. Broad Bean (Vicla faya) 
2. Peas (Pisum sativvim) 
3. ^^ reen "^ramCVigna aureus) 
4. Black gram (Vigna mungo) 
5. Pegion Pea (Cajanus Cajan) 
6. Cow pea (Vigna unguiculata) 198 
7. Chick pea (Cicer arietinum) 
8. Lentil (Lens culinaris) 
(Source : Singh, U.C. et al. 1970 Ind. Far). 
14. Uamanujam, S."Some salient results of Pulses research-l" 
Indian^ Farming, Vol.>vXI No. 10, 19 72, p. 17. 
210 
65 
202 
61 
224 
103 
101 
45-552 
52- 77 
63-342 
-
16b-280 
73-354 
-
88-104 
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The pulses are drought resistant crops though 
in western H.ajasthan crops in variably sutfer from lack 
of moit-ture. Because tlie condition of rainfall is very 
uncertain and erratic, for this there are several techniques 
of moisture conservation to save the crop. Anew method of 
moisture conservation is conventional furrow and skip furrow 
irrigation given in Tamil Nadu Agricultural University, 
Coimbatore for the production of cotton crop. The space 
available in between pairs of furrows in the skip furrow method 
were inter cropped with pulse without irrigation are show 
in i'lg.2 0 With this skip furrow method is capable of caving 
irrigation water to the tune of 50 percent. This met..od 
of skip irri<]ation can be applicable in western Rajasthun 
foi" cotton, Soighum and Peurl millet. 
In Western Rajasthan total rabi and kharif pulses 
cover about 18.5 percent of the total cropped area. The 
production of pulses are widely distributed throught)ut tae 
region. In Ganganagar Irrigation plays a vital role in 
production. If in othfr areas of v/estern Rajasthan, proper 
management of water harvesting techniques is pr^'acticed 
then these is termendous scope for increase in the production 
of pulses. 
15. Sivanappan, R.K. et al. "Skip furrow irrigation for 
Cotton". Indian Fanning, Vol. XXVI No.3, 1976, pp.11-13. 
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2. FEASIlJlLITY Ch VECI.TABLE CROP:: 
The tcim ' veyetablt-' i; 'ornr!.^  iily ur;ed tv L th-' 
(. dibli." plants which ntoie up the ri'iierv-. 1 ood in thuir 
r. c ts, PttMiis, lea.es . nd f.tult:;. ihey cnn in: eaten r ivj 
or alter cooking. Vegetables a^o rich in mineral and 
vitamin contents. But in Thar desert vegetable crops are 
rarely grown mainly due to the general paucity of moisture 
and frequent brackishness of ground water for irrigation. 
Even where water is available high seepage lo:i.ses in sandy 
soils and large evaporative demands of the atmosphere 
seriously restrict the efficiency of conventional irrig-^tion. 
The vegetable crops in Thar desert are traditionally 
cultivated only where irrigation facvlities are av.illdb]( 
like oanganatjar and Pali districts. But where canal jirlj.itl. 
is not available, the veijetable crops arc difficult to 
grow. In some districts where xChaden ' rrigation or in 
eastern districts where runoff water helps the supplemental 
irrigation to grow vegetable crops. 
There are some important crops which can be grown 
in Thar desert on Sa'^ ^^ y ^o sandy loam soils with dry climatic 
conditions, if in these areas efficient water harvesting 
is pursued. 
HI 
Cabbage (uraslca olevaca) Vernacular-Band < ->bi 
Ca., oaye can be gxown on uil ty^es of >, ^ ils. The crop 
is sewn trom uuly to November and harvested after 3-4 month: 
Ji'arly crops are grown mostly on light soils v;hlle the 
late crop is grown on heavy soils. The early sown crop in 
Thar desert is good, because during early period there is 
much possibility of moisture in tlie rainfall season. 
Though the cabbage plant requires frequent watering 
and heavy manuring. The roots of thv^  plant grow within two 
inches oi the surface of soil and these run almost horizon-
t^liy. 
Cauliilowt-r (L3ra;i;sica Ql:racea) Vernacular-Phul uobhi 
While Lhe crop is gxown in much the same way as 
cabbage, but this crop is more sensitive than cabbage. 
This crop requires cool moist climate and rich loamy soils. 
The seeds are generally sown between April and September. 
In we: tern Rajasthan it is grown only, in some places 
of the eastern region and Ganganagar district. The distance 
tor planting varies, ueoending on the variety. The rows 
are usually about 3 feet apart and the plants are set 
18 to 30 inches apart in the row. 
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Carrot (Laucus carotu) Vernacular-Gajar 
Cairot IG a V(,ry popular verjul.-ble wnich contains 
vitamins A,l>, and C, being particul.irly rich in Vitamin A. 
Carrot can be grown on sandy loa; i, silt and silt loam. The 
crop is suwn Irom August and crop becomes ready for harvesting 
within three or four month. 
The carrot crop is hardy and seed may be planted 
carrot seed is covered 1/2 to 3/4 iiich ±•^ depth, the 
greater depth being on light and dry soils of western Raj asthan. 
Potato (Solanum tuberosum) Vernacular-Alu 
Climate is decidedly a limiting factor in potato 
production in Thar desert . Potato requires cool, moist climate 
and well manured light soil for the best growth. 
Cucumber (Cucumi.. sativus ) varnacular-KaKri 
Cucumber is a warm season crop. Thi crop matures in 
relatively short period (60-70 dayi;) which can be (jtovm on 
almost any type of soil, a sand or sandy loam soil is good 
tor the cultivation of this crop. 
Tomato (Lycopersicum esculentum) Vernacular-Tamatar 
Toiiiato i^lcuits grow well in sandy loam or loam soili> 
if uater sup, lied with proper irainage. The plants are 
transplanted from seedlings is carried out in October and 
February. 
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U' nidet; all thv se cropr., othc-r vo'jctable crow, jrc 
a-lio i'rowii in vvcstfrn *v^  j<.:. i, aun , ^ ..n'' biilb crop i'l <il::o 
important/ bccavu^e all bulb ciops . i haruy in nrlurc,, TVicise 
crOj;.'S are usually planted duriny rainfall st .son or in v,inter„ 
Vvater melon and luur-k rnelon art; also important crop inthiu reoicn 
and favour ibly grown in Ganganagar, Pali and ther cas .t„-rn 
districts ot western Rajasthan. 
An experiment was conducted on three crops tinda 
(citrullus vulgaris v^r.), Kakri (cucumis sativus) ana 
matira (citrullus lanatus thumb and i*iepf>, in 1973 during Kharlf 
season, (rainfall 546 mui) . This experiment conducted mainly 
ior the rcductiun of deep percolation in theae vegetable cro;/.-. 
which are generally grown in pits, to prt-pare localised se-cd 
bed. llK-'oe coils are 5U-75 cm deep mixing with FYM and 
bentunite clay. Thi.' results are r;hown in table A'^* 
TAi3IJ:;i4 jRainiall (mm) .ind tonsuiuptive u;--e (mm) by tinda, /-aKri 
and Matira. 
i'.oisture Rainfall Losses of moisture/V Moisture content 
content during runoff & deep at harvest'mruj 
^ at sowing crop grow- percelation {mm<)} 
(mm)90 cm th(nim) 
Soil profile Control Barrier Control barier 
Tinda 
Kakri 
Matira 
85 
U4 
b3 
546 
546 
546 
167 
167 
167 
79 
79 
79 
b9 
97 
92 
108 
105 
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16. Sin>,_:h, U.P. et al. "A not on the use of bentronite clay ar, 
a sub soil nioisture barier for vegetable production on dry 
land of Rajasthan." Annals of Arid Zone, 14(1), 1975,pp. 
63-64. ~ ~~' 
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Pits having barrier of bentouitc exhibit- d ti i ;hcr 
liK. isturf content at harvest than control in c jc; oj ,11 
V :etablo crojs. In this exp^rimf-nt there are e/en difftront 
treatment:-. (a) control (FYM mix<-d in surface soil) (b) 
"JciLonite (25 cm depth) (c) lientonite (50cm depth) (d) iJentonite 
(75 cm depth) (e) ^entonite (25 cm) + FYM (15 cm), (f) Bentonite 
(50 cm) + FYM (40 cm) (g) Bentonite (75 cm) + FYM (60 cm). 
The yield and moisture use eificiency of tinda kakri and 
17 
matira as inllu-nced by different txeatmient is given in 
table .15. 
Amendments and treatments >elided higher over the 
control fer all three vegetables. Treatments having bentonite 
at 75 cm depth and FYM (6U cm) yielded highect/ giving 
49 percent, 133 percent ^nd 13b percent higher yield (over 
control) ot tinda, kakri and matira respectively. 
3. FEASIBILITY cN HORTICULTUKAL CROPS 
The arici region have the great potential for the 
production oi horticulturtil cropr., becau:;e the characteristic 
of soil and climatological features oi this region are quite 
iavourable for the productirn of certain iruits and offer 
conditiona for developiaent of a distinct fruit quality. These 
featuiis, however, liave only one ri r; trie tion, that is lack 
of wati. I" availability, v.'hich can be solved by the technique 
of water harvesting. 
17. Ibid p.64 
18. Ibid p:..64-65. 
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The rainfall of this region is very low and 
.is confined to the period from July to September, v/ith 9 to 
21 rainy days out of 12 to 30 rainy days in the whole year, 
which rosults both in soil moisture stress and atmospheric 
water stress to the plant after the rainy season. The 
soil is sandy with high percolation rates, though their 
is a possibility of concentrating runoff to the extent of 
10 to 40 percent depending upon the anu)unt and intesity 
of rainfall. Which can be much more on natural or man 
19 made slopes 
Horticultural crops can be successfully grown with 
runoff concentration on rainted lands. Under this system, 
runoi t hvirnc; ;jed 1 rem field which acts as a catchment, 
and is stored d. up in the soil with the planted area to 
be utilized. In tliis way each tree has its ovm micro-catcli-
ment in relation to th> location of tree. The catchment 
area per tree for a particular slope was worked out by 
by the following relation. 
Planted area x Runoff suppliment = Catchment area x Average 
20 
rainfall x Runoff colficient 
19. Pareek, O.P. "Arid Horticulture". In Desertification 
^Ki Its control indited; Jaiswal, P.S., ICAR, New Delhi, 
1977. pp. 256-257. 
20. Sharma,K.D. et al. "Effect of Runoff concentration on 
growth and yield of Jujube. Agriculture and water Manage-
mont Edsevier Scientific Pub. Co. Ketherland - 5(1982) 
p. 75. 
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Licvcral experiments have been conducted at CAZiil, 
Jodhpur for the feasibility of water harvesting on iiorli-
cultural crops, under various combinations of catchrnen; 
size and slope, where the catchment is provided on both 
sides of the tree low. The result, which shows that a 
2 
combination of 54 m catchment area per tree with 5 percent 
slope has given the best results one year after plantation. 
Another important element for the development of 
horticultural crops in arid region is selection of fruit 
crops which have maximal growth period during the period of 
maximum water availability in the soil and low vapour-
pressure deficit in the atmosphere. On the bosis of these 
characteristics di .erent types of horticultural cropi; in 
the arid reijion are devided into three yioups. 
i) Deep-rooted crops : 
These types of fruits crops having deep root-system, 
have the capacity to draw watex" from deep layer of the 
soil profile and, therefore, be capable of surviving 
drought. So this type horticultural crops are more feasible 
in western and central region of Thar desert. In early 
sta_,c the crops need runoff concentration and little care 
e.g. ber, pomegrainate, guava, custard-ai^ple, aonla and 
Aaronda. 
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JO • ii) Xerophytic Cxop;
In this category ana truit croi^ havituj the chara-
cteristics ot zerophytic leaf. Which have a thick cuticle, 
a coatincj cf wax on the surface, haiiness, sunken and covered 
stcmata, help to minimize the losii of evapotranspiration. 
•:.o^ tig, nhalsa, ber and Coraia.myxa 
iii; Irrigated crops : 
In this category of fruit crops which can be profi-
tably grown in the arid region if the irrigation faciliLies 
are available are date plam, papaya, phalsa, mulberry, citrur. 
truits (i^ innow macain, musambi, nialta, sour lime etc.) 
grape- aiKJ mango. Lificicnt w^ . ti^ r^ harvur.ting is extrerrtUy 
ncct rsary ior thei;e crops in tlio abi.t'nce of icrigatlon 
facilities. 
Julube (Zi-^puus jujuba) vernacular ~ Ber 
Ber is one of the most coi;nion v/ild trees in India, 
and cultivated to a great extent in arid and semi arid 
regions of Thar desert. Because it is most hardy fruit 
crop which can tolerant drought and salinity. Its roots can 
penetrate through hard pan and can draw moisture from deeper 
layer of the soil. So, ber cultivatio,. is very popular, but 
it sells at low i^ /rices and is consideied a xaoor man's fruit. 
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liowever, ti i is i r u i t crop w i l l rec]uire few i r r i i j a t ion 
lor es tdbl i shiiiunt ano i t s produc;tion .1;; enhanced if sufiiJlimental 
i r r i g a t i o n i; provitied. This supplimental i r r i g a t i o n in v;estern 
;-;ajarthan i s only poss ib le by the: technique of runoff fanning 
taough/ tlie wa-u r requirements ot ber are not icnown p r e c i s e l y , 
but unaer these ar id and semi a r io condi t ions , two to four 
21 
irrigations ot 100 mm each have given for optimum production. 
An experiment was conducted at CAZRI, Jodhpur which shov;s the 
runoff slope and yield in table 16. 
• able 16 : Jujube yields and growing conditions 
1. :.lo:e Flat 0.5 0.5 0.5 5 b 5 10 10 10 
:. ^lope length U.C b.5 10.75 14.5 7.0 b.5 10.75 5.12, 7.0 .,.!. 
, , , ^ , 0.0 2.0 2.7 4.0 l.b 2.0 2,7 0.87 1.5 2.0 
J. >-a i. clmient 
planted aiea 
ratio 
4. Contri^ ting 0.0 2.0 99.0 144.0 54.0 72.0 99.0 31.5 54.0 72.0 
area(m /tree) 
5. Plant popula-15.0 5.0 4.0 3.0 6.0 5.0 4.0 8.0 6.0 5.0 
lation 
(per p lo t ) 
) ta l 
;nt 
(m) 
-o ca tch - 0.0 360 396.0 432.0 324.0 360.0 396.0 252.0 324.0 360 
me area 
vSt.urce : Sharma K.D. ey a l 1982). 
21 . Sharma K.D. e t a l , "Microcatchment water harves t ing for r a i s i n g 
Jujube orchards in an ar id c l ima te . " Transaction of the ASE,Vol. 29. 
(1) USA pp. 113-114. 
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Y e a r • Y i e l d f>er t r e e (kg) 
1976-77 2 . 7 6 . 9 7 . 6 7 . 1 6 . 1 b . 2 0 .9 8 . 1 8 . 0 6 . 0 
1977-76 4 . 8 1 6 . 5 17 .4 1 6 . 9 2 0 . 0 2 0 . 3 2 6 . 5 2 0 . 2 1 8 . 2 1 2 . 2 
1978-79 5 . 5 2 9 . 2 2 5 . 3 2 7 . 0 2 8 . 9 3 0 . 5 2 7 . 8 3 1 . 5 2 7 . 3 30 .4 
Hean 4 . 3 1 7 . 5 1 6 . 8 1 7 . 0 1 8 . 3 1 9 . 7 2 l . l 1 9 . 7 1 7 . 8 1 6 . 5 
Source : Sharma, K.L. et al. 1982. 
The above table shows that ber cultivation can be 
successfully practiced with runoff concentration on rainfed 
lands, i'rom the ru iOf£ technique, moisture is stored deep 
into the soil within the planted area to be utilised by 
22 the deep roots of the tree. 
In western Kajanthcin several wild variety are (frown 
but these wild vurittiss die very poor in yield and quality. 
So,the twelve varieties of ber were collected from different 
parts of the country and grown at central Arid Zone Research 
Institute, Jodhpur. These varieties are 'Gola', 'Seb', 'Jogia', 
' Bacjwadi ' , Tixadi/ ' ^ ati a','Chhuhara', 'Nimaj', 'Maharwali', 
Kali','Lam' and 'Mundia'. Cultiver 'Tikadi' is locally 
grown at Jodhpur. 'Nimaj' variety was collected from a 
village Nimaj near Jodhpur,Cultivar Katha and Chhuhara' from 
Alwar Ramgarh, Tijara (Alwar district) and Deeg (Bharatpur 
district). The varieties of 'Maharawali','Bagwadi', 'Kali', 
22. Sharma, K.D. "Effect of runoff concentration on growth 
and yield of jujube" op cit. p.84, 
1:^ 1 
and 'Lam' v.ere collcicted from Amer iind Chonu in Jaipvi 
district, 'cola collected from Delhi and 'Seb','Jogia' 
23 
and 'Kundia' introduced from Uttar Pradesh. /vmong all 
these varieties of ber caltivars introduced from ot^ ler 
region of the country^ shows that the early maturing 
cultivars have proved to be the best, because of their 
bearing synchronisis with the period of maximum availability 
of moisture. The cultivais e.g. 'Cola'/ 'Seb* and 'Mundia' 
have proved better in tliis region. Five year old tree of 
'uola', ^.undia and Seb have yielaed 50-60kg of fruit. But 
if there .^ii po sinilities of runoff facilities for 
suppliiiiental iiri<j<ition the yields go Ufto ^0 to 140 kg 
. <. r t r(. e (Tabic 17 ) . 
TABLL 1 7 : F r u i t y ie ld pur txtie under ra in led and i i r l g a t e d 
cond i t ions . 
Cultiver Kainfall 
Age(Yr) YieldCkg) 
'T Under supplemental Irrigation 
Age(yrJ Yield(kg) 
Gola 
Mundia 
Seb 
Jogla 
6 
7 
5 
7 
45-50 
55-60 
50-55 
45 
5 
5 
3 
5 
65-110 
80-140 
30-45 
60-80 
Source - Parcek, O.P. - 1977) 
23. Pareek, O.P. and Vashishtha, B.B."Vegetative and fruit 
Characteristics of ber (ziziphus Mauritiana Lamk) cultivars 
of Raj asthan grown in the Thar desert. Annals of Arad Zone 
25(3) 19bo p, 214 . 
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In Uiir. way ber cuotivat ion increacsd both in 
yield and quality with water harvesting (runoff) techni(_iue of 
supi'leincnt al ix riuation. 
Date-palm (Phoenix dactylifera) \/ernacul- r-Khajoor 
Dite-palm is a native tree of the desert area of 
i^ioruh-Atrica and West Asian countries. The fruits are highly 
nutrious. It contains 54 percent sugar, 2 percent fat, 7 
percent protein, vitamin A, B. , B^^ "^"^  nicotic acid. Date-
palm successfully yiown in hot and cry places having irriga-
tion facilities to meet its water requirement. In Thar desert 
Bikaner and Jaisalmer are suitdble for date cultivation with 
hot and dry climatic conditions but these favourable conditloni 
are constraint only by the lack of water availability and 
this problem can be solved by different water harvesting 
techniques because in these areas there is lack of canal 
irrigation facilities, ground water is brackish and water 
table is very deep and rainfall is very low. 
In Thar desert date palm cultivation was first started 
by ruler Shri Ganga Singh on his farm at Ganganagar. 
Availability of improved variety is another limiting factor 
24 for date cultivation. 
24, Matlmr, L.M. "Scope for date cultivation in Rajasthan" 
Indian farming. Vol. XXVI, No, 3, 1976, pp. 3-4. 
1^3 
The production starts irom the fourth year of j.jlantation 
and it increases with growth of plant. The estimated fruit 
yield per plant comt- out to be in orcier of 10-15 kg in 
4th i-ear, ib-20 kg in 5 year, 30-40 kg in 6th to 8th year 
2S 
ana 40-50 in yth to 10th year . Ripening stage of date 
fruits are broadly categorised into two- viz 'doka' and 
dang sta'je ' DaKa' is late stage when the fruits are fully 
n.atured and the colour changes to yellowish or redish. iiut 
in 'dang' staCje, nearly 1/4 to 1/2 of the tip of the fruit 
becori.es translucent. (Table - 18). 
TABLh. liJ:i\aturity ana yield characteristics of some csate-
plam cultivars in the Thar Desert (7 year old tree) 
I Maturity stacje 
Cultivar 'Doka Dang 
Shamran July 1 July 18 
Hillawi June25 July 7 
Khidarwi June2 7 July 10 
Yi^ la of j piup 
doKa j ^ ijoka) 
fruits 1 % 
(Uorix) 
Doka 
i^ai.g 
b 7 . 1 
2 2 . 1 
3 . 8 
7 6 - 3 
i'ii.l 
8 8 . 8 
24 
32 
36 
6 3 
67 
_ 
Source : Pareek O.P., 1977. 
Thar desert fruit must be hai"vested at doj''a stage before 
the comming of monsoon. Because ripening of the dates on 
the trees may not be possible under the prevalent rainfall 
conditions. 
25. Bhati, U-N. et al- "Dconomic appraisal of date-plam 
plantation in Western Rajasthan." Annals of arid zone, 
24 (5) 1985, p. 253. 
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Most of the date-pulm cultivation is in Jaisalmer 
26 
Bikanei-/ Barmer and Jodlipur. In Jaisalmer district the 
dates are cultivated near f^hadin. The water scarcity is the 
problem and maximum vvater requirement is in spring, (middle 
of January) just before it blooms. This can be solved by 
runoff technique of moisture conservation. 
Guava (Psidium quajava) Vernacular-Amrud 
Guava is one of the most common fruits in India. The 
tree is very hardy , grov;ing with little attention or even wild, 
It is also more resistant to drought and may be grown without 
irriyation. 
ordinarily, guava is given very little care, and it 
does remarkably well insplte neglect. But in order to get 
satisfactory crops, some cultivation, irrigation and manuring 
are necessary and also some pruning is desirable at least 
in early stage. 
The fruit is an excellent source of Vitamin C. It 
also contains sufficient amount of Vitamin A, iron, 
calcium and phosphorous. The fruits are either eaten fresh 
or made in Guava Jally. Under acute water scarcity it can 
be cultivated with the help of runoff collection. 
26. Amin, H.D. et al, " In Gujarat food feature for date-
plum cultivation Indian Farming 31(1) 1976, p.8 
i::^ 5 
PorriG'-!-C'-t"ate (i'unjca (jranatum) Vernacular-Anar 
This fruit crop can tolerate urought, salinity^ caline 
irriyation v/ater and dutjs well even in shallow soils. The 
flowering starts in July anu maturing of the fruit during 
October-December. The quality depends largely on the amounts 
of sugar and acid present in juice. 
Fruit cracking is the serious problem/ because this 
fruit crop is ver^ sensitiKe to soil and atmospheric moisture 
fluctuations. This fruit crop requires supplementary water 
27 
suijply in arid zone of Thar desert for its economic productivity. 
Custard-apple (Annona Scjuamu^ a) vernacuxar-Sharif a 
It is also a very hardy fruit tree tolerant to drought, 
salinity and salinG irrigation. ""his crop can thrlv.e on 
shallow soils. Fruiting coincides with the maximum moisture 
28 
availability. It is very much liked for its pleasant flavour. 
Sour lime (Citrus aurantifolia) 
It is another droughtand salt tolerant fruit tree and 
can grow on shallow soils. At Jodhpur sour lime(Kagzi) has 
given excellent performance. The yield per tree is about 
100 kg with juice percentage being 30 to 35, However, it 
will require ensured runoff water for establishment and 
economic productivity. 
27. Dass, H.C. "Cultivation of fruit in arid zone." Indian 
li'arming. Vol. XXIV, No. 7, 1984 p,47. 
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The study of the water harvesting feasibility 
on cereals and pulses, veyetables and fruit trees has 
revealed y although the technique has been benificial to 
all types of crops. However/ it is more feasible from 
production and applicability point of view to the fruits 
and vegetable cultivation. 
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CONCLUSION 
Over large parts of the Thar Desert agriculture is 
rainfed. Irrigation facilities are very scanty and the ensured 
Irrigation is confined to the Rajasthan canal area and the Pall 
district. Moreover, the rainfall is not only Inadequate and 
uncertain but the recurrent droughts of various intensities are 
a common occurrence. Under such climatic vagaries agriculture 
is inevitably dependent on the water harvesting. In the present 
study water harvesting potentials have been enquired in different 
parts of the Thar Desert. To find out the region of different 
water harvesting potentials analysis of climatic, topographic 
edaphic and land holding conditions has been made. Two Important 
aspects of the study are the need of water harvesting and the 
scope of water harvesting in different parts the study reveals 
that the western parts of the region with very low and uncertain 
rainfall comprising Barmer, Blkaner and Jalsalmer districts 
have a great need of water harvesting. Even in the years of 
normal monsoon rains crops heed water harvesting for average 
to good yield. On the other hand the eastern parts of the region 
comprising Jhunjhunu, Sikar and Pall exhibit comparatively 
much better rainfall conditions, aoth the amount and reliability 
of rainfall are high in this region. The landform conditions are 
also favourable for water harvesting. As a result of It this 
region has a good scope for water harvesting. 
An analysis of Information on rainfall distribution, 
land forms, nature of soil and size of land holdings has helped 
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to formulate the regions of different water hairvesting potential 
in the Thar Desert. In the eastern district, there is a higher 
potential of water harvesting* but the small size of land 
holdings is a major constraint. Moreover, as the rainfall 
is also high the need of water harvesting is less and crops 
could also be cultivated with the support of normal monsoon 
rainfall. 
On the other hand the western districts though have some 
water harvesting potentials, but the need of water harvesting 
is greatest in this region because crops can not be normally 
cultivated on such low rainfall. The large size of land holdings 
in the western districts is a favourable factor. The farmers 
can afford to sacrifice the cultivable land for the catchments 
in the field water harvesting. 
The command to catchment ratio of water harvesting couJd 
be as follows in field water harvesting : 
1) In the eastern region the command to catchment ratio .has 
been suggested as 1:1. 
11) In the central region the command to catchment ratio has 
been suggested lt2 and 
ill) In the western region the command to catchment ratio may be 
1»3 for successful cropping and sufficient yields. 
Water harvesting techniques are increasingly getting popular. 
These have brought about stability and diversity in the agriculture 
of the Thar Desert. 
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